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SITE INSPECTION REPORT

FOR

OLIN CHEMICAL GROUP
WILMINGTON PLANT

TDD #: F1-8005-01F
Firm Name: 0lin Chemicals Group
Address: ~ Eames Street

Wilmington, Massachusetts
Telephone: 203-356-3156
Owner: Corporation

Principal Contact at Site: Mr. David Vaughn
(Hartford Office)



1. Purpose of Inspection:

To gather information and samples necessary to determine the
potential for possible RCRA and/or 311/104 Clean Water Act actions
against 01in Chemical Group.

2. Objective:

To conduct an on-site investigation of the Wilmington Plant site in
order to locate evidence of contamination, identify possible
contaminants and collect appropriate samples for screening and
analysis.

3. Background:

3.1 Description:

The 0lin Chemicals Group Wilmington Plant occupies a 53-acre
site south of Eames Street in Wilmington, Massachusetts. The site
is bounded on the east by the Boston and Maine railroad tracks, on
the south by the Woburn-Wilmington town line, on the west by a
Boston and Maine railroad spur, and on the north by Eames Street
(See Figures 1 and 2). The property was purchased by 0lin Chemicals
Grodp in September, 1980 from the Stepan Chemical Company which had
occupied the site since 1971. Chemical plant operations on this
site began in 1953 under the ownership of National Polychemicals,
Inc. which merged with Stepan Chemical Company in 1971. The
northern one-half of the site is occupied by the production
facilities, and the southern one-half is wooded. A drainage ditch
parallel to the Boston and Maine tracks borders the eastern project
site boundary and carries water from north to south. This drainage
ditch continues adjacent to the tracks until its confluence with
Hall's Brook ‘about 0.9 miles south of the site. Nearly all surface
water on the site is routed to a single channel which ~ s into the
drainage ditch, as shown in Figure 2.



\813 TRyt
.Mumw;m._: ......‘

i) _.....hk "
K v 74

rewy

‘n\. \-”...-....

) ) o
c- N - h)R)l_h-

h chhard R

Nz .L_VNJ \ ;

M) " L]

1Y AN(T) R MR 5 A,
0.—’-\1 . -‘ /hl"n\o..mu—l -—\u hr“‘o\é

. .o.\' ' m .us.wﬂl. e .N"....
o o) .{ jou] 3 JV.\I--. i
‘ V- O S’} g ¢+ on N, *
A\.LJ.../ 8 lay: TN
. K f .—. w N-.. 3\“-.- .. N 7.
s Y ) S Sl
! ..—..-.. .V .. .. W . ..Nu... DR
JEY Tt "\6 | o H} '
. efirs
Y /A

"‘ <

“C

* . Mishawun

.

ming

il

From USGS Quadrangle Map - W

ton (uadrangle.

»

1~ 2000’

Scale:

§ 7.
P

Figure 1 - Location Map of

0lin Chemicals Group
Wilmington Plant.



3. Background:
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Description -continued

At the time when the aerial photograph presented in Figure 3 was
taken (April 24, 1971), three acid pits existed to the south of the
processing facilities. These pits have been replaced by rectangular
settling basins as shown in Figure 4 (photographed on April 29,
1977). An extensive area of distressed vegetation is present in the
east-central portion of the property. Also on the property are
eleven large storage tanks noted in Figure 4. there are twelve

c_\*
wells on the property as noted in Figure 2.

Primary Site Activity:

Several chemicals have been synthesized on-site from a variety
of ingredients. The processes used and the final products are as
follows (quantities based on 1973 production figures):

Opex Process - Dinitropentamethylenetetramine (DNPT), a
slightly water soluble solid used as a blowing
agent in the production of expanded rubber
compounds, 1.2 million pounds per year.

Kempore Process -  Azodicarbonamide (Kempore), also a slightly
water soluble solid used as a rubber blowing
agent, 1.6 to 1.8 million pounds per year.

Wytox Process - Wytox, a liquid phosphite rubber stabilizer,
one million pounds per year.

Wytox ADP-X Process - Dioctyldiphenylamine (DODPA), a dark co]ore&
resinous solid, 600,000 pounds per year.

0.B.S.H. Process - Oxybisbenzenesulfonylhydrazide (0OBSH), a
rubber blowing agent, 300,000 pounds per
year.
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3. Background:
STTTT T TTTT3.2 Primary Site Activity - continued

Raw materials and waste products for the preceding processes are

listed in Table 1. Only those waste products discharged into the
yard or floor drainage system are listed. The drainage system is
shown in Figure 5.

In addition to the above processes, numerous coatings for rubber
products were produced on site. The following chemicals were used
to produce the coatings:

Bentone

Santocel

Ufamite MM 67
Toluene
Butylacetate
Acrylic Resins
Maleic Anhydride
Glycerine

Fatty Amines
Silicone
Monoethanolamine
Mineral 0il

recyclea paper evolugs and envicvnmend, ine.
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3. Background:

3.2 Primary Site Activity - continued

F1-8005-01F

TABLE 1 - Raw Materials and Waste Products Associated With Chemical
Processes Used by National Polychemicals, Inc. and Stepan

Chemical Company between 1953 and 1978.

Process Raw Materials
Opex anhydrous ammonia
formaldehyde

sodium nitrite
hydrochloric acid

Kempore liquid chlorine
urea
sodium hydroxide
sulfuric acid
hydrazine

HWytox phosphorous trichloride
paraformaldehyde
nonyl phenol

Wytox ADP-X diphenylamine
diisobutylene

aluminum chloride

0.B.S.H. diphenyloxide
chlorosulfonic acid

recvcied naocer -

Waste Products

sodium chloride
formaldehyde
sodium nitrite
process oil

sodium sulfate
sodium chloride
ammonium sulfate
urea

sulfuric acid

None sewered

diisobutylene
aluminum hydroxide
sodium chloride

sulfuric acid

sentuvs und enliminmuene ne
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3. Background:

3.2 Primary Site Activity - continued

F1-8005-01F

 According to MDC records, the following materials were being stored
on-site as of June 30, 1980:

Annual Type of Storage Size of
MATERIAL BEING STORED: Thruput Container Container

(gals.) (tﬁnk, drum, etc.) (gals.)
1. Formaldehyde 172,500 Tank 13;300
2. Nonyl phenol 281,600 Tank 10,000
3. Dinonyl phenol 30,500 Tank 6,700
4. Ethyl hexoic acid 18,400 Tank 5,000
5. Diocty]pﬁthlate 54,200 Tank 15,000
6.' Process 0il 11,800 Tank 4,250
7. TNPP (Wytox 312) 50,000 . Tank 10,000

Chemicals used or manufactured at this site are transported in
55-gallon drums by railcar. '

3.3 Serondary site activity:

h ;applicable

1 =17/
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3. Backgrouwd

3.4 Hazards Identified or Alleged:

L TP PP v

Potential sources of contamination as a result of on-site
activities past or present are the following:

Pk
-

Leaking of materials from storage tanks.
2. Leaching of materials from acid pits.

3. Leaching of materials from burial sites.
4. Exfiltration from sewers.

A close examination of the chemicals which have been used
on-site indicates that only a small number may have contributed or
are contributing to an environmental hazard. Toluene and
dioctylphthalate are included in the Federal Register list of
priority pollutants. It is highly likely that toluene would have
volatilized soon after a spill. Dioctylphthalate is very persistent
and has been associated with pneumonia-like symptoms. Several other
chemicals used on site including hydrazine, nonylphenol,
dinonylphenol, and ethyl hexoic acid may cause undesirable symptoms.
The extensive vegetative stress noted on-site is probably the result
of high sodium chloride and sulfuric acid concentrations leaching
from the former acid pits.

Prior to 1971, all waste materials were disposed of on-site
either into a series of three acid pits or directly into a series of
channels on the property. Eventually, all material either leached
or drained into the ditch paralleling the Boston and Maine railroad
tracks and proceeded ultimately to the Aberjona River. In 1971,
disposal of wastes was changed to the system presently in use.
Sulfate bearing wastes are mixed with a calcium hydroxide slurry to
form a calcium sulfate sludge which is disposed of in two polyvinyl
chloride (PVC)-lined lagoons. An analysis of this sludge is as
follows (anal. =d by National Polychemicals, Inc., September 1970):

1-12
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3. Background:

3.4 Hazards Identified or Alleged - continued

- Water 27,500 1bs.
Gypsum 26,800 1bs.
CaCo04 650 1bs.
Calcium Oxbisbenzene Sulfonate Trace
Na,50, Trace
Al (OH)3 Trace
NaCl Trace
CaCl, Trace
Formaldehyde Trace
NaNO, Trace )
NH,4C1 Trace

TOTAL 54,950 1bs. = 27.5 Tons/Day

A study performed in 1979 by Geotechnical Engineers, Inc. of
Winchester, Massachusetts, indicated that several holes exist in the
PVC liner (See Figures 6 to 8). It was also discovered that slddge
has been dumped in an emergency lagoon when the two existing lagoons
filled to capacity (See Figure 4). This emergency lagoon had no liner
and was formed by dredging soil to form a rough]y rectangular area.
Solids from the lagoons are dredged perlod1ca11y and landfilled on the
southwest corner of the property. The landfill site was approved by
the State Department of Environmental Quality Engineering (DEQE). The
analysis of the sludge indicates that no environmental hazards would
result from leaching of the lagooned or landfilled materials into the
ground.

Non-sulfate bearing wastes generated on-site are presently
discharged into an underground sewer line which connects to a Town of
Wilmington owned sewer This line connects to a Metropolitan District
Commission (MOC) sewer ne. Complaints regarding high chloride,
sulfate and ammonia le' .s in the sewer effluent have been made on

Sysied ool evology and eavironment. inc.
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fiqure 6 - Leak Along the Seam
of the Polyvinyl Chloride Liner
in the Sulfate Sludge Lagoon.

Figure 7 - Enlargement
from Figure 6.
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Figure B - Hole in the Polyvinyl
Chloride Liner Associated with
the Sulfate Sludge Lagoon.
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3. Background:
773:4 Hazards Identified or Alleged - cont inued

An unofficia] report from a former Stepan employee indicates that
phosphorus trichloride was often dumped directly into the ground and
that residues were buried next to the wetlands near the drainage
channel. Sediment and ground water samples were taken in an attempt
to confirm or deny the existence of an environmental hazard resulting
from such alleged activities.

A 1977 aerial photograph shows two areas where drums were stored
on-site (See Figure 4). Leaks in these drums may have resulted in
ground water contamination. The 1971 photo (Figure 3) also reveals a
spill generating from the group of six large storage tanks on the east
side of the property. Since 1973, "black ooze" has been noted seeping
into the drainage ditch paralleling the railroad tracks east of the
site (Figure 9). A sample was taken by the E & E, FIT team on October
2, 1980, (See memo to John Hackler from David Cook dated October 6,
1980). A conversation between D. Cook (E & E ) and D. Vaughn (0lin)
revealed that dioctylphthalate, dimethylamine, dioctylamine and other
related compounds are present in the "black ooze" as well as in Well
GW-2 (See Fighre 2). This was determined by an analysis performed by
0lin. Mr. Vaughn was very hesitant to have Well GW-2 sampled. He
stated that he knew the well was contaminated and Olin was prepared to
perform remedial actions of an undisclosed nature to rectify the
situation.

The drainage ditch mentioned above has been the abject of
sampling and analysis on several occasions. On January 23, 1980, five
samples were collected by the EPA and subsequently analyzed for
purgeable organics. The results indicated the following: |

1. Moderate to high levels of 1,1 - dichloroethane, 1,1,1 -
trichloroethane, trichloroethylene, toluene and xylene are present
upstream of Stepan/0Olin.

eenlugs and envirnament, ine.

recycled puoer 1 - 16



F1-8005-01F

3. Background:

3.4 Hazards }dentifjeq or Alleged - _continued IR

2. Moderate to high levels of 1,1,2 - dichloroethylene and 1,1,2 -
trichloroethane in addition to the five chemicals listed under (1)
are present downstream of Stepan/Olin.

3. Therefore, some chlorinated hydrocarbons may be leaching from
Stepan/0lin into the drainage ditch.

4. Analyses of the outfalls from Stepan/Qlin do not indicate
significant off-site migration of contamination.

Priority pollutant samples were taken from the drainage ditch
paralleling the railroad tracks on July 28, 1980. Analyses of samples
taken upstream and downstream of the Stepan/0lin property suggested
that small amounts of the priority pollutants listed in Table 2 are
generating from the site.

The primary purpose of this site inspection was to gather
appropriate samples for analysis to determine if any ground or surface
water contamination is generating from Olin property. The sampling
plan is presented in Section 4, and the sampling procedures and
screening results are included in Section 7.2 of this report. The
preliminary results indicate that, with the exception of the "black
ooze" and significant amounts of residual heavy hydrocarbons noted in
Section 7.2, no significant sources of contamination are present on
site. Evidence of buried drums was noted just west of the headwall
(See Figure 2). However soil, surface water and groundwater revealed
no evidence of hazardous chemicals generating from the burial site.

4. Concept of Operation:

A seven-person team entered this site to identify the nature of
materials stored on site, investigate possible sources of
contamination and collect appropriate samples for screening and
analysis.

1-18
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Table 2:

Priority Pollutants Suggested To Be Entering the East Drainage Ditch from Olin Property
(Based on July 28, 1980 Priority Pollutant analyses)

CONTAMINANT METHOD OF CONTACT HEALTH EFFECTS
Trichloroethylens Inhalation: Headache, nausea, drowsiness
Chronic Irhalation: Possibly liver damage.
(This has not been documented in Humans).
Inhalation of large Mey cause narcosis
quantities:
Ingestion: Possibly liver damage.

(This has not been documented in humans).

Note: TCE is an experimental animal carcinogen. (rats).
1979 recommended ambient water quality criterion 2ug/l
‘Based on tumors in rats and not on human health affects.

N-Nitrosodiphenylamine Ingestion only Not an ichalation hazard.
Toxicity: This compound belongs to the class of
nitrosamines.
Note: Nitrosamines are suspected human carcinogens. There are no human data, but

nitrosamines do cause tumors of the stomach, lung, liver, bladder and kidney in
rats. The class criterion is 0.1/ug/l water (ambient water) based on tumor
formation in rats.

Bis (2-Ethyl hexyl) phthalate

Note: Phthalates are non-biodegradable and potential aquatic hazards. They have na
documented human health effects that may be associated with environmental hazards.

Phthalates are used ss plasticizers in latex materials and are often used in medical
equipment such as 1V infusion sets.

Phthalates may leach of f of such equipment and are suspected in the etiology of
shock lung syndroms when injected intraveneously.

1,1,2 - Trichloroethane Toxicity - Inhalation: Narcotic, local irritant may (8 -
cause liver and kidney damage.
Ingestion: Local irritant (in 1 ug/l concentrations)
suspected to cause liver and kidney damage
Note: It may be a percutaneous hazard - when hands are immersed in concentrated liquid
(only). :
1,2 - trans-Dichloroethylene Toxicity: low toxicity except when exposed to

concentrated vepor - nausea, vomiting,
dizziness with immediate recovery upon remaval
from expoaure.

Ingestion: Ingestion of concentrated liquid - hausea,
vomiting.
Note: 1,2 -~ DCE is a dermetitis producing agent. It is not percutaneous.
Vinyl Chloride:
Note: A well-known human carcinogen. 1979 ambient WQ criterian = 51 ug /1 based on

tumor-production in rats

18 A
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4. Concept of QOperation - continued

The following instruments were used during the visit to delineate

potentially hazardous areas and screen samples:

1. Century organic vapor analyzer {OVA)— S—
2. Explosimeter
3. Oxygen meter

The site sampling plan was based upon existing knowledge of
groundwater and surface water movement on Olin property. The
groundwater contours presented on the overlay for Figure 10 are from a
report entitled "Report on Groundwater and Surface Water Study -
Stepan Chemical Company, Wilmington, Massachusetts® b& Geotechnical
Engineers, Inc. of Winchester, Massachusetts (1979). Both
groundwater and surface water moves in a northwest to southeast
direction. As a result, priority pollutant groundwater and surface
water samples were taken near the southeast corner of the site. A
priority pollutant groundwater sample was taken near the northwest
corner of the site for background data. A total of eight groundwater,
ten surface water and five soil samples were taken. The sampling
locations are shown in Figure 10. See Section 7.2 of this report for
detailed sampling procedures and preliminary screening results.
Parameters for the monitoring wells on Olin property are presented in
Table 2. ‘

A1l samples were iced immediately and brought to the EPA Regional
Laboratory in Lexington, Massachusetts, for further screening and
analysis. Appropriate decontamination measures were followed prior to
leaving the site. The safety plan and report are included in Appendix
A.

1-19
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F1-8005-01F

TABLE 3 - Parameters for Monitoring Wells on the Olin Property in

Well #
GW -1
GW - 2
GW - 3
GW - 4
GW - 5
GW - 6
GW - 7
GW - 8
GW -10
GW -11
GW -12

Wilmington, Massachusetts

Depth of Well Water Table Depth of Screened

(ft.)

21.
15.
22.
13.
12.
18.
14.
10.
24,
17.
12.

N O O NMNO OO U OO N

Depth (ft.) Section (ft.)
9.0 14.0 - 19.5
7.5 9.5 - 14.5
4.2 10.0 - 15.0
2.5 ..-8.0 - 13.0

0 5.0 - 10.0
4.0 8.2 - 13.2
2.6 8.5 - 13.5
1.5 3.2 - 8.2
5.4 4.8 - 9.8
3.9 9.0 - 14.0

0 4.8 - 9.8

- A1l wells have inside diameters of 1.5".

- Location of wells is shown in Figure 2 of this report.
- A1l well parameters are from: Report on Groundwater and Surface
Water Study - Stepan Chemical Company, Wilmington,
Massachusetts: Geotechnical Engineers, Inc. Winchester,
Massachusetts, December 6, 1978.

Bty

recyzing paper
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Logistics and Site Setup:

Because of the large area covered during this inspection and the
large amount of sampling equipment required to accomplish the objective,
it was necessary to move the van and associated decon several times.
Figure 11 shows the various locations of the van during the inspection.
Equipment decontamination was performed after each sampling effort, and
appropriate equipment and personnel decontamination measures were
performed following the final sampling at Well GW-2 (Station 012).

No hot line was delineated as no “hot spots” were indicated during
the preliminary assessment or the site inspection.

No logistical problems were encountered during the planning and
performance of this site inspection. A minor pumping problem was
encountered during sampling at the first groundwater station (001).
However, following appropriate adjustments, samples were successfully
retrieved from depths up to ten feet with the portable hand pump. The
portability of this sampling technique was very important at Station 008
which was nearly inaccessible due to dense vegetation and swampy gfound.

Site entry team and Schedule of Events:

6.1 Site Entry Team and Team Assignments:

David Cook - Site Entry Team Leader
Paul Clay - Sampling Officer
Lori Fucarile - Safety Officer
Glenn Smart - Equipment /Mork Party
Richard DiNitto - Work Party '
Margret Hanley - Work Party
Bill Norman - Work Party
I
1 - 22
eculogy snd emsiromnent, inc.
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6. Site Entry Team and Schedule of Events - continued

6.2 Schedule of Events

The site entry team was briefed by the team leader on November
11, 1980 (the day before site entry). The briefing included review
of appropriate data obtained during the preliminary assessment for
the purpose of making the team aware of all potential hazards. The
briefing focused the team's attention on the questions raised by the
preliminary site assessment.

In order to facilitate completion of sampling on November 12,
1980, the team was divided into two groups: Cook, DiNitto and
Hanley (Team 1) collected the surface water and sediment samples and
Fucarile, Clay, Smart and Norman (Team 2) -collected the groundwater
samples.

The following was the schedule of events for the site
inspection.

0900 - Van arrives at Olin, team sets up decon and prepares sampling
equipment. D. Cook meets with Olin representatives (Ted Groom
and M. Ahsah of 0lin Research Laboratory, David Vaughn,
Environmental Coordinator and Ron McBrien, Plant Manager) and
explains the objectives of the inspection. Split samples and
duplicate photos are requested by McBrien and Vaughn.

0930 - Smart and Clay sample Well GW-1 (Station 001, Sample
#70818).

1038 - Smart and Clay collect priority pollutant sample at Well GW-5
(Station 002, Sample #70809). '

1040 - Cook collects priority pollutant sample of surface water at
outlet of on-site drainage ditch (Station 003, Sample
#70803).

>
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6. Site Entry Team and Schedule of Events

1100

1105

1140

1200 -

1315

Team 2:

1330 -

1400 -

1430 -

1505 -

1530 -

1545 -

recycleg paper

6.2 Schedule of Events - sontinued

Clay samples culvert from E. C. Whitney (Station 004, Sample

#70814).

Clay samples surface water from North Drainage Ditch (Station
005, Sample #70815).

Smart and Clay collect priority pollutant sample from Well
GW-10 (Station 006, Sample #70816).

Team breaks for lunch and discusses sampling completed and
still to be completed.

Team returns to site and divides into two groups described
earlier (Teams 1 & 2).

Smart and Norman sample Well GW-12 (Station 007, Sample
#70825).

Smart, Clay and Norman sample Well GW-8 (Station 008, Sample
#70826).

Smart, Clay and Norman sample Well GW-11 (Station 009, Sample
#70827).

Norman and Smart sample Well GW-6 (Station 010, Sample
#70828). '

Clay, Smart and Norman attempt to sample Well GW-7 (Station
011) but are foiled by a wasps' nest in the well.

Team 2 samples Well GW 7 “tation 012, Sample #70812}).

1 - ¢ ecolegy aud ensirnament. inc.
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6. Site Entry Team and Schedule of Events

6.2 Schedule of Events - continued

Team 1:

1330

1345

1355

1420

1440

1500

1515

1530

1540

1550

1610

recyclea paper

- Sediment sample taken with auger at sulfate sludge landfill

(Station 100, Sample #70824).

- Sediment and surface water samples taken on Jewel Industrial

Park property just west of culvert leading to Olin property
(Station 101, Sample #70817).

Sediment and surface water samples taken at éu]vert Jjust
south of the Lagoon 2 (Station 102, Sample #70807).

Surface water sample taken approximately 75 feet east of Well
GW-12 (Station 103, Sample #70821).

Surface water sample taken at west end of Central Pond
(Station 104, Sample #70822).

Surface water sample taken at east end of Central Pond
(Station 105, Sample #70823).

Sediment and surface water samples taken in area of dead
trees (Station 106, Sample #99999).

Soil sample taken where Lake Poly was formerly located
(Station 107, Sample #70808).

Surface water taken near headwell (Station 108, Sample
#70810).

Evidence of buried drums (rusted bands lids and two partially
buried drums) noted just west of headwall. Shallow soil
sample collected (Station 109, Sample #9998).

Soil sample taken from area just south of tank farm (Station
110, Sample #99997).

1-26
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F1-8005-01F

6. Site Entry Team and Schedule of Events
_ 6.2. Schedule of Events - continued

Team 1: .
1615 - Teams 1 and 2 reunite at van and proceed to decon personnel
and equipment. Chain of custody forms are completed and D.

Vaughn of 0lin signs for split samples transferred to him.

1640 - Site Inspection completed, team returns to office.

7. Results of Investigation

7.1 Site Representative Interview:

A detailed interview regarding the processes used on site was
not necessary as this information was gathered during the
preliminary assessment and is incorporated into Section 3.2 of this
report. Mr. David Vaughn, Environmental Coordinator for 0lin
Chemicals Group, did confirm the presence of dioctylphthalate,
diphenolamine, dioctylamine and other related chemicals in the
"black ooze" seeping into the East Drainage Ditch. The seepage
appears to be the result of a spill generating from the tank farm
which took place during or prior to 1973. Presented in Appendix C
is a letter from Charles P. Riley, Jr., General Manager of National
Polychemicals to Thomas C. McMahon, Director of Massachusetts Water
Resources Commission, dated July 18, 1973, describing the presence
of “black ocoze". Mr. Vaughn also confirmed the presence of
contamination in Well GW-2 related to this spill and was hesitant to
have us sample this well prior to undisclosed remedial action
planned by Olin.

Mr. Vaughn expressed his desire to obtain duplicate samples and
photographs associated with the site inspection.
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7. Results of Investigation - continued

7.2 Sampling procedures and screening results:

7.2.1 Groundwater sampling procedures

recycled paper

The preparation for sampling the monitoring wells on the
0lin property was the same in each case: (Note: A1l wells were
capped and bolted. The bolts were sawed off to remove the
well cap.)

First, the static level of water in the well was
determined with a water level indicator. Second, the bottom
of the well was sounded. using these two measurements and the
diameter of the well casing (1 1/2“, in each _case), the static
volume of water in the well was calculated. Third, a hand
operated vacuum pump attached to a sufficient length of Tygon
tubing was used to discharge five times the static volume of
the well. (This amount of discharge was not possible- in some
wells because of slow recharge and silted-in screens.)
Following discharge, a volume of sample appropriate for the
desired analytical parameters was collected by pumping. E & E
personnel first filled their bottles and then filled bottles
for 0lin sampling personnel.

Between the sampling of each well, the sampling line and
pump was cleaned by rinsing thoroughly, first with methanol
and then with distilled water. The E & E sampling crew
consisted of Paul Clay and Glenn Smart for wells GW-1, 5, and
10 and Paul Clay, Glenn Smart and William Norman for wells
GW-12 8, 11, 6, 7, and 2. A groundwater elevation contour map
prepared from data gathered during sampling is presented in
Figure 12, which is very similar to Figure 10, the groubdwater
elevation contour map prepared by Geotechnical Engineers. The
major difference is that surface of the the water table was
generally 1 1/2 to 2 feet lower at the time of the E & E ‘ite
inspection.

ecolugy anid environment, inc.



il

N
¢

Jaded Ca;0ANR

.L APPRONIMATL
LANDZIA  ARLA -z

Ty
ORAMAQE DITCW LOCATIONS ARL APPROXMIATL

—— CHEMICAL COMMNY PROPLATY LN
19 APPRONIMATE

|
. o PAOUMOWATER wWELL = LOGATIONS
ARL APPROKINATL

Figure 12 - Groundwater
Surface Contour Mep !
Prepared from € & E Site
Ingspection Data

o AU puw sdoeas .
K3

ecology and environment, inc.

recyclea paper



F1-8005-01F

7. Results of Investigation '

7.2 Sampling procedures and screening results:
7.2.1 Groundwater sampling procedures - continued

recycieqg paper

The following is a summary of the sampling operations and
data obtained at each well:

0lin Well GW-1 (Station 001, Sample #70818):

Depth of well: 21' 4"

Depth to water (static level): 11' 4®

Volume purged prior to sampling: 5 gallons

Samples taken: E & E obtained (1) 40 m1 VOA vial with
10X head space for screening. 0lin
representatives obtained 80 ml.

0lin Well GW-5 (Station 002, Sample #70809):

Depth of well: 13* 2 1/2"
Depth to water (static level): 4' 1*
Volume purged prior to sampling: 5 gallons
Samples taken: E & E obtained the following priority
pollutant sample:
(2) 1/2 gallon jars with Teflon lined caps for
extractables
(2) 40 m) VOA vials for purgeables
(1) 1 liter polyethylene bottle for metals
(1) 40 m1 VOA vial with headspace for screening
0lin representatives obtained similar volumes for
similar analyses.

0lin Well GW-10 (Station 006, Sample #70816):

Depth of well: 12°' 3*

Depth to water (Static level): 8'7"

Volume purged prior to sampling: 3 1/2 gallons

Samples taken: E & E obtained sufficient volume in
appropriate containers for priority pollutant

1-30
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7. Results of Investigation
——-——7:2--Sampling procedures -and screening results:

7.2.1 Groundwater sampling procedures - continued

analyses (See description under Well GW-5).
0lin representatives obtained similar volumes for

analyses.

0lin Well GW-12 (Station 007, Sample #70825):

Depth of well: 12' 1"

Depth to water (static level): 4*' 7*

Volume purged prior to sampling: 3 1/2 gallons

Samples taken: E & € obtained (1) 40 m1 VOA vial with
10% head space for screening. Olin
representatives obtained 80 ml.. -

Note: Due to the fact that leaves and other debris were
pumped as this well was purged, it is likely that
the well casing is broken below the water table.

0lin Well GW-8 (Station 008, Sample #70826):

Depth of well: 10'10"

Depth to water (static level): 5'1*

Volume purged prior to sampling: 3 1/2 gallons

Samples taken: E & E obtained (1) 40 m1 VOA vial with .
10X headspace for screening. Olin representatives
obtained 80 ml.

Note: Water had a brown, murky color throughout the
purging and sampling processes.

0lin Well GW-11 (Station 009, Sample #70827):
Depth of well: 15' 9"
Depth to water (static level): 6°'3"
Volume purged prior to sampling: 3 1/2 gallons
Samples taken: E & E obtained (1) ml VOA vial with 10%
head space for screening. Olin representatives
obtained 80 ml.

recycleo paper 1 - 31 erology nad environment. inc.
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Results of Investigation

7.2 Sampling procedures and screening results:
7.2.1 Groundwater sampling procedures - continued

recycled paper

Olin Well GW-6 (Station 010, Sample #70828):

Depth of well: 15' 1*

Depth to water (Static level): 5'l11" _

Volume purged prior to sampling: 3 1/2 gallons

Samples taken: E & E obtained (1) 40 ml° VOA vial with 10%
head space for screening. Olin representatives
obtained 80 ml.

0lin Well GW-7 (Station 011, Sample #70811):

Depth of well: 16* Q"

Depth to water (static level): 5'4" .

Volume purged prior to sampling: under two gallons
Samples taken: No samples taken.

Note: Well was clogged with wasps.

0lin Well GW-2 (Station 012, Sample #70812)

Depth of well: 16' 9"

Depth to water (static level): 12' 5*

Note: This well was highly contaminated with an oily
substance, most likely dioctylphthalate.

Volume prior to sampling: Because of the depth of the well
and the high viscosity of the contaminant, it was not
possible to obtain more than a quart of material from this
well. The intent was to take sufficient volume for a
priority pollutant analysis. The volume obtained was split
with Olin representatives. The sample was very obviously
two-phase, with a top dark brown layer and a bottom ajueous
layer.

1 - 32
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7. Results of Investigation

7.2 Sampling procedures and screening results:
7.2.2 Surface water and sediment sampling procedures:

nnnnn

With the exception of the priority pollutant surface
water sample collected at Station 003, all sediment and
surface water samples consisted of (1) 40 m1 VOA vial with
head space. A1l sediment samples were collected with a
four-inch diameter soil auger. The locations of all sampling
stations are shown in Figure 10.

Station 100 - Sample #70824

A sample from the sulfate sludge Tandfill was taken
approximately one foot below the surface. The sample was
greyish-white in color and had the consistency of wet
clay. '

Station 101 - Sample #70817

A mucky sediment sample was taken in the drainage channel
approximately six inches below the channel bottom. A
surface water sample was also collected at this station.
The water was clear and colorless.

Station 102 - Sample #70807

A surface water sample was initially taken. Upon seeing a
bubble of material breakout onto the water surface in a
rainbow - colored sheen, it was decided to take a sediment
sample. The sediment sample was taken approximately six
inches below the channel bottom. It was black and
impregnated with a thick black oily substance. A heavy
rainbow-colored sheen covered the entire drainage channel
as oily material seeped to the surface of the water from
the hole made by the auger. Another surface water sample
was subsequently taken. The water was clear and slightly
brownish in color.

Station 103 - Sample #70821

A surface water sample was taken from a large puddle of
standing water located in a depression resulting from
recent (?) earth movement. The water was clear and
colorless.

weafime wnid seciminment e
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Results of Investigation

7.2 Sampling procedures and screening results:
7.2.2 Surface water and sediment sampling procedures:

. —~——

Station 104 - Sample #70822

A surface water sample was taken. The water was clear and
colorless.

Station 105 - Sample #70823

A surface water sample was taken. The water was clear and
colorless.

Station 106 - Sample #99999

A black mucky sediment sample was taken approximately six
inches below the surface. The auger hole-was allowed to
recharge with water and a water sample was subsequently
téken. The water was clear and colorless.

Station 107 - Sample #70808

A surface water sample was taken. The water was clear and
colorless and was moving swiftly in the channel.

Station 108 - Sample #70810

A sandy, grey-colored, water soaked sediment sample was
taken approximately four feet below the ground surface.
Material above the sample location was light-tan, coarse
grained sand.

Station 109 - Sample #99998

A black, mucky sediment sample was taken approximately six
inches below the surface. The entire area where this
sample was taken was resilient when jumped upon. The
collected sample had the odor of fuel oil.

Station 110 - Sample #99997

A dark, fine-grained soil sample was collected
approximately six .inches below the ground surface.
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Results of Investigation

7.2 tampling procedures and screening results:

7.2.2 Surface water ‘and sediment samp11ng procedures:

Station 003 - Sample #70803
A priority pollutant .sample was taken of the surface
water. There was a thin sheen on the surface of the
water. The water was clear and colorless.

Station 004 - Sample #70814

’ A sample was taken of the standing water at the outlet of
the culvert. The water which was clear and colorless was
covered with the thick sheen.

Station 005 - Sample #70815
A sample was taken of the surface water. It was clear and
colorless. :

7.2.3 Screening results of surface water and groundwater samples

The samples specified below were screened on a Century
Portable Gas Chromatograph using a T-12 column. All samples
were shaken v190rou§7y for two minutes and allowed to reach
ambient temperature. 250 microliters (ul) of the headspace
vapor were then withdrawn and injected d1rect1 into_ the
deteEEor t&:leasure the total volatﬂe"-h ‘aﬁtent
Those samples showing volatiles were.- '
the gas chrom®ograph mode. The re

i S
R s
et -
—_— o

13

0lin Well GN-1 - Sample #70818 o
Large methane peak, followed by s smal?er fast second peak
- unidentified, possibly a highéFE!lkane

01in Well GW-5 - Sample #70809 e
Methane peak, no other volatiles within detection limit pH
of sample = 6-8. Sample submitted for pniofity"bol]utant
analysis.

01" :Well GW-10 - Sample #70816
arge methane peak, followed by smaller, fast second peak
unidentified, possibly a higher alkane. Sample
‘nhmitted for nrioritv pollutant analvsis. .
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7. Results of Investigation
7.2 Sampling procedures and screening results - continued
7.2.3 Screening results of surface water and groundwater samples

0lin Well GW-12 - Sample #70825

No volatiles present within detection limits. pH of sample
= 6"8.

_ 0lin Well GW-8 - Sample #70826

No volatiles present within detection limits. pH of
sample 4-6.

0lin Well GW-11 - Sample #70827

Large methane peak, followed by smaller, fast second peak
- unidentified, possibly a higher alkane. .

0lin Well GW-6 - Sample #70828

Methane peak, followed by small fast peak - unidentified,
possibly a higher alkane.

Olin Well GW-7 - Not analyzed
No sample obtained
e AR e R '
‘Bin We =2 = Not~ ana]yzed.__ o 5E.
* 0lin has conf irmed presﬁﬁ%e ot diocty :

- well T o fgggggéggﬁﬁtu "

»

o e
4,

0lin/West End of Central Pond - Sample #70822
No volatiles within detection limits. pH = 6- 8 7

!( "

0lin/Jewel Drive side of culvert - samp]e £#70817
No volatiles within detection limits. pH = 6-8

0lin/Channel near well #5 - Sample #70803
Methane, then very small second peak - not identified.
Sample su' :ted for priority pollutant analysis.

1-36
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. Results of Investigation

7.2 Sampling procedures and screening results - continued

7.2.3 Screening results of surface water and groundwater samples

0lin/Culvert southeast of sulfate lagoon - Sample #70807
Methane, then very small second peak - not identified.

., Dlin/East End of Central pond - Sample #70823
' No volatiles present w1th1n detect1on limits. pH of
sample 6-8. E '

01in/Non Contact Cooling Water - west end of warehouse -
Sample #70810 - |
Methane present. -

0lin/North Drainage Ditch - Sample #70815
Methane present. No other volatiles within detection
Timit. pH = 6-8.

0lin Standing Water near Well GW-12 - Sample #70821
No volatiles present ﬂi&hln detectlah 1%ﬂﬁﬁ$. pH 6-8
_JJ.. -:5 ﬂ ":;‘Q..‘“"’;:-":';;- ’ -;: v :.;:3
Olin/Surface Water.npear vegg?atxye steass arg; §;mple #99999

- e 4.-..:-»

No volatiles present \nthiqr ggr hmi%pﬂ = 6-8.

7.2.4 Screening results of soil and sedIment samples.

l
b

An attempt will be made to analyze for -the presence of
volatile vapors in these samples by allowing the samples to
reach room temperature and injecting a portion of the head space
vapor into the portable GC. Since the column of the portable GC
operates at ambient temperature, it is not practical to heat up
the sediment samples to drive off vapor, as the vapor might
condense in the column and thereby destroy the column.

1 3
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7. Resu]ts of Invest1gat1on
7 2 Samp11ng procedures and screening results - contlnued

7.2.5 Photographs of Sampling Points

Figures 13 through'30 are photographs of the sampling locations.

8. Recommendations:

E & E has made arrangements with 0lin to collect a priority pollutant
sample at Well GW-2 to determine the extent of contamination. A pump
capable of sampling this well is on order. With this exception, no
additional on-site inspection or sampling activity of this site is warranted
at this time. Should the priority pollutant analyses indicate unanticipated
contamination, the need for re-entry will be evaluated.

The East Drainage Ditch should be examined regularly to determine if the
absorbant pads now in place are preventing the entry of phthalates, amines
and phenols into the ditch. There is an obvious need for remedial action to
eliminate the ongoing contamination of a Class B stream (East Drainage
Ditch) with priority pollutants includlqgud1octylphthalate and possibly
diphenyl hydrazf%é*as welT*as various pﬁ“hqfs a:gkazgnes. '

- ;7 . _,,gg.ﬁ;,‘

=,
-

To avoid repeated spﬂls of hazarddbs “materials from the tank farm, it
is recommended that an impervious base and confinement structure be
provided.

The release of heavy fuel oil from oi]>impregnated soil into the North
Drainage Ditch is taking place. The placing of absorbant pads at the
entrance of this ditch into the East Drainage Ditch is recommended.

1 - 38
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9. Conclusions:

The seepage from Olin property of ‘at least one priority pollutant
(dioctylphthalate) into a Class B stream is presently occurring.

This contamination is very likely entering the Aberjona River by way of
Halls' Brook Storage Area.

A monitoring well located on Olin property is grossly contaminated with
at least one priority pollutant.

residual oil,

There is extensive contamination of soil on Olin property with heavy

A comp]eied Potential Hazardous Waste Site - Site Ihébection Report is
included in Appendix B.

[
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. ) CITIOSLTITY PUAN

- ) o
17Z:  Olin Chemicals Group Plant : DATZ: 10/23/80 10D #:3_8q
O. TJON: _ _Eames Street, Wilmington, MA PRIPARED BY: pycavile/mesmarais

nvE SlIGAT]\'r OJJE'TIVE(S) To gather information necessary, to determine the potential for R

and/or 311/104 Clean Water Act actlon __ PROPQSED DATE OF INVESTIGATION:; _lli

LCKGROUND REVIEW: Complete: X Preliminary: _
0-UMZNTATIONR/SUMMARY : OVERALL HAZARD: Serious ioderate Low U

SITE/WASTE CHARACTERISTICS

sSTE TYPE(S): Liouid x Solid x Sludge y Gas
i LRACTERISTIC(S): Corrosive X lgnitable _ Radioactive- Volatilex 7oxic__ React._ Unk._
ACILITY DZSCRIPTION: Size: S3 acres Buildings: aporox. 7 buildincs
11 storage tanks, 12 wells
Topograpny:__embankment to ditch at RR tracks, marshland at hack of nroperty:

Principal Disposal method (type anc localion): formerlv three acid pit :
settling basins used for gypsum containment, storage tanks

Unusual Features (dike integrity, power lines, terrain, etc.)boardered bv BsM RR tra.
Status: (open, ciesed, unknown)

iI.STORY: (worker or non-worker injury; complaints from public; previous agency action):

Analysis of sludge Nat'l Polychemicals, Inc. 1970 leaching into Aberjona. Geatechnical
Engineers Study PVC liner leaks in 1979, Complaints to MDC regarding high chloride, sulfat:

and ammonia levels in sewer. Former Stepan emplovee unofficiallv reoorted vhasphorus tricl

dumped on ground and residues burijed near wetlands. He was taken to hospital for nxyqgen

because he was overcome by ammonia fumes inside building.

. HAZARD EVALUATION ‘ B
tloderate Hazard, After close examination of the Egnhgch‘_Srndx,_Bat_l_BDl¥Chemlcal_Stndn—e

The only priority pollutants presumed to be on site are toluene and dioctvlphalate It is

highly likely that toluene would have volstilized soon after a spill, Dioctylphalate is n

a vapor hazard. Toluene could be a vapor hazard if it is leaking., Ultra twins should be :

Also, could have acidic or basic leachates thus rpbber gloves and boots and apron orotecti.

Eye protection taken care of by Ultra Twin masks, th iori t i A
be on site could be ingestion hazards; therefore, reasonable hygene should be practiced.

- TECYyCied paper .l't‘l-‘ug'\ il eavironmeat, ine,



ECOLOGY AND ENVIRONMENT, INC.

FIELD INVESTIGATION TEAM - REGION 1

WORK PLAN INSTRUCTIONS

PERIMETER ESTABLISHMENT: Map/Sketch Attached x € Site Control
Public Perimeter Identified X Zone(s) of Contamination Identified X

NOTES:

C areas of special safety concern identified
PERSONAL CLOTHING:

Level of Protection: A " B C x D
Modifications:
Surveillance Equipment and ha;er1a1s TLD badges

DECONTAMINATION PROCEDURES: ._
Hot Line Location {initial): at public perimeter access
Command Post Location (initi_al): at public perimeter access

PDS Stations: 1. Dboot & glove wash 2. boot & glove rinse
3- 4' .--.1.. -' ) 5- °

Equipment and Materials/Special Facilities: ) _

SITE ENTRY PROCEDURES:
Team Size: ELE s State Other
Entry Briefing (date) day before site entry
Station Designation (name/responsibi]ity): 1. _ Dave Cook, PrOJect Leader

2. Paul Clay, guipment/Work party 3. Lon Fucarxle, Safety
4. Robert Palermo, Work party 5. paul Exner, Work party
6. N

Work Schedule/Limitations: . .

“Site entry team will not be enterini any bﬁildi’ngs. "Entry to (outside) area will be

_only after recéiving permission from Olin Chemical.

Notes.,

recvele s saper
. ‘recycléapaper e dlblbgatiid eRviri et inc.
recveled paoer crnlies and aniiminmmans ina



tlyoUst A LI ERURMIhG, INL.

LU IRVESTIGARTION TLAM - REGION ]

S1Tt SEFETY PLAR SUMMARY
1

NAME OF SITE:" —~0Olin-Chemical Group ' - DATt: 10/23/80
TOD £: F-1-8005-01F

Location of site: Eames Street, Wilmington, MA

Directions to site: washington Street North to West Street. Left on Industric
Way, right on Woburn Ave., then left on Eames Street,

Project Leader/Site Entry Leader: David Cook

Safety Person: Lori Fucarile

Equipment Person:  Paul Clay
Paul Clay, David Cook, Palermo, Paul Exner

Work Party:

Reason for Site Entry:  to determine potential for RCRA/311/104 action

Special Hazards:__ Volatile hvdrocarbons may be present; acid or base mav be ore

'expected

Hazard hssessment: (H, M, L, Unk.) Moderate, High levels of contaminants not

Leve) of Protection: 1level C

4

Required Protective Equipment:

1. Ultra Twin w/cartridge 2. Robert Shaw

3. Tyveks (Chem. Resistant) 4. Gloves

5. Dboots 6. hard hats

7. TLD badges 8. Butyl rubber aprons

9. Explosimeter 5 10. ©, Meter -
recycled paper .. wweoloes and ensipsanent. ine.
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ECOLOSY AND ENVIRONMEINT, INC.
FIELD INVESTIGATION TEAM - REGION 1
<0P¥. PLAK INSTRUCTIONS - continued

v. _MIRGENCY PRECAUTIONS:
ACUTE EXPOSURE SYMPTOMS FIRST AID
Volatile hvdrocarbon exposure: lighthgadedness, nausea Get to fresh air, administer

oxvgen if reguired. Seek

medical aid

HOSPITALS/POISON CONTROL CENTERS {address, telephone number)

See Resources List
EMERGENCY TRANSPORTATION SYSTEMS (Fire, police, ambulance)

See Resources List

‘1 .EMERGENCY ROUTES

Choate Hospital, Left from Olin gate onto Eames St. to Route 38, left on 38 (Main Street)

straight (Under 128) to Woburn Center approx 1.5 miles to Warren Ave. Choate Hospital is

at top of hill.

EQUIPMENT CHECKOUT

SCBA Cylinders Eye Wash Unit
Jitratwin X Cartridges X First Aid Kit
Explosimeter _ T x Drinking Water Supply

0, Indicator Personal Clothing

- P

Draeger Pump x Tubes Decontamination Mat'ls.

. . recygled cacer oy el enicenment. ine.
Radiation Survqugi ter . ‘ ¢ and eesicenmen

ecology and enmvironment, inc.



Annce Marie Desmarais - home

Health Clinic:

ECOLOGY AND ENVIRONMENT . NC. - REGION 1
SITE: Olin Chemical Group Plant TOD #: P-1-8005-01F DATE: 10/23/80
RESOURCES
(locate resources on area map)
: ' NOTIFIED ¢
A NAME TOMWN PHONE TYES/NO . §
g —_— - x
% IRE Wilmington Wilmington 658-3200 no g_
POLTCE Wilmington Wilmington 658-3200 no £
MBUCANCE Wilmington wilmington 658~3200 no E
HOSPTTAL ER — Choate Hospital Warren Ave., Woburn 933-6700 no &
WATER SUPPLY on van z
TELEPHONE Olin Chemical Eames St, Wilmington, MA 933~4240 yes
RADTO COMMUNTCATTONS .NA . '
AIRPORT NA_
HECTPORT AREA NA
CXPLOSIVES UNIT State Police S. Lynnfield 593-1122 no
EPA CONTACT Rick Leighton Lexington/NERL 861-6700 yes
LIST OTHER RESOURCES:
2 EMERGENCY NUMBERS
¥ & E, Inc.,.Woburn (617) 935-0228  (0238) (4008) 'z
¥ LE, Inc. Arlington, VA (703& 522-6065 24 hr. number - call forwarding R
i, Marbison - Vanderbilt (615) 322-4754 : ¥
‘Or. HarDison - home (615) 747-6353 ¢4 hr. number - 9 second message &
Robert Young - home EY7L_515-4905 =

(617) 897-5308

Pater fent Brigham, Occup. Ind.

“ 0r. Speizer, Or. Shenker, Kay Jordan

bl/) 732-5983

24 hour number - ask for bellboy 904

7) 732-6000




NAME OF SITE Olin Chemicals Group - DATE OF ENTRY:

ECOLOGY AND ENVIRONMENT, INC.
FIELD INVESTIGATION TEAM - REGION I

SITE SAFETY REPORT

00 £: F-1-8005-01F

11/12/80

Reason for Site Entry: To obtain information and samples for possible RCRA
and/or 311/104 Clean Water Act actions regarding Q]in'

Chemicals Group.

Personne1 on Site:

Site Entry Leader: pavid cook

Safety Person: Lari Fucarile

Equipment Person‘ Paul Clay

Work Party: Paul Clav. Glenn Smart, Margret Han]ex Richard DiNitto

Other E & E Personnelz

Other Personnel on Site: Ted Groom, M. Ahsah, and D.Vaughn (Olin Research)

Explain Any YES Answer on an Attached Sheet:

1.

Was the Safety Plan followed as presented?
Explain any and all deviations in full.

Did any team member report chemical exposure?

Did any team member report i]]ne;s, discomfort, or
unusual symptoms?

Did any team member report environmental problems?
(heat, cold, etc.)

Did any team member report injury?

Did the site entry have to be curtailed for any reason? .

(rain, lack of air, etc.) -

Herg any emergenéx services or resources utilized?
" Were ihere any unusual occurences?

Has the Safety Plan adequate?

What changes would you recommend?  wone

YES NO

recycled paper ceology nod vavironaeas, e,




APPENDIX 8
POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT

recycled paper ceologs gl envitnmiment. ind,



POTENTIAL HAZARDOUS WASTE SITE
' SITE INSPECTION REPORT

wEPA

REGION [SITE NUMBER (to be assig

od by HQ)
I

File. Be sure to include all sppropriate Supplea ental Reports in the file.

GENERAL INSTRUCTIONS: Complete Sections | and IIl through XV of this fom? as completely as possible. Then use the informa-
tion on this form to develop & Tentative Disposition (Section II). File this form in its entirety in the regional Hazardous Waste Log

Submit a copy of the forms to: U.S. Environmental Pro-
tection Agency; Site Tracking System; Hazardous Waste Enforcement Tack Force (EN-335); 401 M St., SW; Washington, DC 20460.

I. SITE IDENTIFICATION

A. SITE NAME

Olin Chemicals Group-Wilmington Plant Eames Street

8. STREET (or other identitier)

C.CityY G, STATE E. 1P COUE T COURTY RAME
Wilmington MA 01887 Middlesex
G. SITE OPERATOR INFORMATION
1. NAME 2. TELEPHONE NUMBER
| Mr. Ron_McBrien_(Plant Manager) _ __  _  _  __ __  __ __ _] 933-4240
3. STREET 4. CITY 8. 3TaATE  [%. ziP cook = |
Eames Street Wilmington MA 01887
. C (11 dilterent {rom operator of site)

1. NAME

N/A

. CITY

2. TELEPHONE NUMBER

4 STATE ‘_u.zl'w_coo_t_ _‘

t. SITE DESCRIPTION

complex of Chemical Process Buildings on a large wooded lot

J. TYPE OF OWNERSHIP

] 1. repeRaL 3 2. stare (3 . courTy ] & municiPAL

X1 s. PRIVATE

II. TENTATIVE DISPOSITION (complete this section last)

A. ESTIMATE DATE OF TENTATIVE
DISPOSITION (mo., dey, & yr.),

B. APPARENT SERIOUSNESS OF PROBLEM

CJ 1. wiGH {X] 2. meDIUM

T s Low

] . none

C. PREPARER INFORMATION

1. NAME

David K. Cook

2. TELEPHONE NUMBER

935-4008

2. DATE (mo., day, & yn),

12/74/80

111 INSPECTION INFORMATION

A. PRINCIPAL INSPECTOR !NFORMATION
1. NAME

| David K. Cogk ___

3. ORGANIZATION

2. TITLE

— e s e—— mmm e— —

|Sr. Geological Engineer

—

4 TELEPHONE NO.(area code & no.))

vi ent, Inc, (ESE) 617-935-4008
8. INSPECTION PAATICIPANTS
t. NAME 2. ORGANIZATION 3. TELEPHONE NO.
pavid K. Cook Ecology and Environment, Inc. 935-4008
Payl Clay Ecol and Environment, Inc. 935-4008
Richard DiNitto Ecology and Environment, Inc. 935-4008
a Hanle |[Ecol and Environment, Inc. 935-4008
didliam,topman Ecslsyy and ER Yri?“nﬂ%ﬂ ne: 435=2888
 Iori Fucarile Ecology and Environment, Inc. 935-4008
C. SITE REPRESENTATIVES INTERVIEWED (corporete oﬂlchh. workers, nchhnn)
1. NAME 2. TITLE A TELEPKHONE NO. 3. ADDRESS

David Vaughn Environmental Coordinatqr

'203-356-3156

Hartford, CT.

Ted Groom Chemist

203-356-3156

Hartford, CT

M. Ahsah Chemist 43%5-42140 Wilmington,

MA

recycled paper

ceulogs nnd ensirnmens. ine.



Continued From Front

IO, INSPECTION INFORMATION (continued)

D. GENERATOR INFORMATION (eources of waste)

1. NAME 2. TELEPHONE NO. . 3. ADDRESS 4.WASTE TYPE GENERATE

PET eI AoocIa

s 9.3 ’ p
Olin Wilmington Lqent manarac

E. TRANSPORTER/HAULER INFORMATION

t. NAME 2. TELEPHONE NO. ’ 3. ADDRESS A.WASTE TYPE TRANSPORTI

N/A

F. {F WASTE 1S PROCESSED ON SITE AND ALSO SHIPPED TO OTHER SITES, IDENTIFY OFF-SITE FACILITIES USED FOR DISPOSAL.

1. NAME 2. TELEPHNONE NO, 3. ADDRESS
N/A
G. OATE OF INSPECTION W. TIME OF INSPECTION 1. ACCESS GAINED BY: (credentialas musi be shown in all cases)
11(;12"/%6 ye) 0900-1630 (X] 1. PERMISSION [ 2- waRRANT ™
J. WEATHER (describe) )
Clear/Cold

IV. SAMPLING INFORMATION

A. Mark ‘X’ for the types of samples taken and indicate where they have been sent e.g., regional lab, other EPA lab, contractor,
ete. and estimate when the results will be available.

2. 3AMPLE 4.DATE
1.SAMPLE TYPE TAKEN 3.SAMPLE SENT TO! | REsuLTs
(mark‘X") AVAILABLE
8. GROUNDWATER X lRegional lab (2 priority) 1/10/81
b. SURFACE WATER L .
. X egional lab (1 priority) 1/10/81
€. wasTR
d. A
e. RUNOFF
L smiLL
s soi X Legiona1 lab ' 1/10/81
. VEGETATION
I. OTHER(epecily)

B. FIELD MEASUREMENTS TAKEN (e.g., radioactivity, exploelvity, PH, etc.}.

1. TYre 2. LOCATION OF MEASUREMENTS 3. AESUL TS
Explosivity Various Consistently O
02 Meter Various . Consistently 20
o All Well Samples | 6-8

- TECYCIeU SaneT . CEOTOES atul Crv ettt o .




Continued From Page 2

IV. SAMPLING INFORMATION (continued)

C. PHOTOS
1. TYP€ OF PHOTOS

X s. crounD

(X b. agnriaL

_E&E

PHOTOS IN CUSTODY OF:

FO-$ITE MAPPEDY

™X] v€S. SPECIFY LOCATION OF MAPS:

E&E

E. COOROINATES
1. LATITUDE (deg.-min.-sec.)

42° 31' 50"

. 2- LONGITUDE (deg.-min.-~sec,)

B I A TN

V.SITE INFORMATION

A. SITE STATUS

Qquently.)

[ 1. ACTIVE (Those inductrief or

municipel sitea which are being used
for wasie treatment, storage, or dispossl] wastes.)
on & continuing bssis, even il infre-

] 2. INACTIVE (Those
sites which no longer receive

D 3. OTHER((specily):

has accurred.),

(Those aites that include such incidents like ''midnight dumping®’
where no regular or continuing use of the site Jor waate disposal

8. 1S GENERATOR ON SITE?

£ w0

(3 2. YES(specify generator's fourdigit SIC Code):

2821

C. AREA QOF SITE (in acres)

53

Clr.no

0. ARE THERE BUILOINGS ON THE SITE?
K] 2. YeS(epecity;:

approx. 20 Process Buildings

VI. CHARACTERIZATION OF SITE ACTIVITY

Indicate the major site activity(ies) and details relating to each activity by marking ‘X’ in the appropriate boxes.

'_Jt_ A. TRANSPORTER i B. STORER -q C. TREATER l O. DISPOSER
X X
1.RAIL 1.mILE 1.FILTRATION t.LANDFILL
2.8M1P 2.SURFACE IMPOUNDMENT 2. INCINERATION 2. LANOFARM
3. PARGE 3. DRUMS 3. VOLUME REDUCTION 3.0PEN DUMP
4. TRUCK X]4. TANK, ABOVE GROUND 4.RECYCLING/RECOVERY X] 4. SURFACK IMPOUNOMENT
8. PIPELINE 8. TANK, BELOW GROUND X! . CHEM/PHYS./ TREATMENT S.MIDNIGHT DUMPING
e. OTHER(specify): ¢. OTHER(specify): 8. BIOLOGICAL TREATMENTY S.INCINERA TION
-

7.-WASTE OIL. REPROCESSING

7. UNDERGROUND INJECTION

0.SOLVENT RECOVERY

0.0 THER(specily):

9. OTHER(specify):

Possible buried
drums

E. SUPPLEMENTAL REPORTS:

x] 1. sToracL

CHEM/BIO/
PHYS TREATMENT

Oes.

{T] 2. wcINERATION

7. Lanpranu

Oe.

[ canore

OPEN DUMP

SURFACE
IMPOUNOMENT

e

J . TRANSRORTER

17 the site fells within any of the categories listed below, Supplemental Reports must be completed. Indicate
which Supplemenm] Reports you have filled eut and sttached to this for..

(3 s peeP weLL

(] 10. RECYCLOR/RECLAIMER

VI WASTE RELATED INFORMATION

A. WASTE TYPE
X 1. Liquio

[ 2 souio

3R>

SLUDGE

3 s cas

8. WASTE CHARACTERISTICS

X7 1. corrosive
X s. Toxic

. O 2 16NITABLE
] s. rREACTIVE

Qs
X’

INERT

RADIOACTIVE [X] 4. HIGHLY VOLATILE

(] ». FLAMMABLE

l l 9. OTHER(npodly):
C. WASTE CATEGORIES

Yes-inventories

1. Are records of wastes avallable? Specify items such ae menifests, inventories, etc. below,

EPA Form T2070-3 (10-79)

recycled paper

PAGE 3 OF 10

Continue On Reverse

cradosy und enviroament, ine.




Continued From Front

VII. WASTE RELATED INFORMATION (continued)

2. Esxtimate the smount (specify unit of measure) of waste by category, mark ‘X’ to indicate which wastes sre present.

s. SLUDGE b. OfIL . SOLVENTS d. CHEMICALS e. SOL1I0S 1. OTHER
AMOUNT AMOUNT AMOUNT AMOUNT AMOUNT AMOUNT
UNK UNK
UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE
—— — P - oy =
el FERCYNTE 3 ony HALOGEMATED LABORATORY,
Moicments 'x_k"vus'r(s 1" soLvenTs T“' acios [~ FLYASH 1" panmaceur,
METALS 2)OTHER(specily): NON-MALOGNTO. PICKLING
g oees | 12) g vEnTS (2) \cLons (21 ASBESTOS (2)HOSPITAL
3O THER(specify):
3 POTW - {apecity) (3 causTICS u»:‘:‘t::gi“'"‘ (1) MADIOACTIVE
ALUMINUM FERROUS SMELT
4 gLvoce t4) PESTICIOES ) wASTES (&) MUNIC 1P AL
|_JimoTrnen(epecity): (51 OYES/INKS () NON-FERROUS | Jis)oTHER(specily):
SMLTG. WASTES
(8) CYANIDE | _JIS)OTHER(spacily):
() PHENOLS
. X
(BIHALOGENS
81 PCH
(10 METALS i
o 11O THER(specitly)
hthalates
Amines
D. LIST SUBSTANCES OF GREATEST CONCERN WHICH ARE ON THE SITE (plece In descending order of hasard)
2. FORM 3. TOXICITY
(mack ' X°) (mark 'X*)
1.SUBSTANCE =T o Tevil s T 5T e T a—] & CASNUMBER 5. AMOUNT 6. UHIT
Lin jLie. | porimicn| men ) Low Inon
Dioctylphthalate X X 15000 gal.
Diphenolamine X X UNK
Dioctylamine X X UNK
Nonyl & DiNonyl Phenol X X 16700 gal.
Acids - Sulfuric X X UNK
Phosphorus Trichloride X ]X | X UNK

VII. HAZARD DESCRIPTION

FIELD EVALUATION HAZARD DESCRIPTION:

Place an ‘X’ in the box to indicate that the listed hazard exists. Describe the
hazerd in the space provided. ’

] A. HUMAN HEALTH HAZARDS

From phthalates & phenols in East Drainage Ditch

recycled paper

evolouy aoned sl




Continued From Page &'

VIll. HAZARD DESCRIPTION (continued)

(X] 8. NON-WORKER INJURY/EXPOSURE

See A

3 c. wORKER INJURY/ EXPOSURE

] 0. CONTAMINATION OF WATER SUPPLY

) €. CONTAMINATION OF FOOD CHAIN

{4 F. CONTAMINATION OF GROUND WATER

Phthalates & Phenols & amines in monitoring wells

(3] 6. CONTAMINATION OF SURFACE WATER

Phthalates & Phenols & amines seeping into East Drainage Ditch

feCY'::ed paper eeadueny and envirnamnaeeae Jae




Continued From Front

VIII. HAZARD DESCRIP TION (continued)

{X] H. DAMAGE TO FLORA/FAUNA

Large areas of dead trees on Olin property

T risn kL

{CJ 4. CONTAMINATION OF AIR

(] x. NOTICEABLE ODORS

] L. CONTAMINATION OF SOIL

Seepage of phthalates, amines & phenols into soil

{T] M. PROPERTY DAMAGE

recycled paper reelogs and cnviroamend ioe.



Continued From Page 6§

VII. HAZARD DESCRIPTION (continued)

(] N. FIRE OR EXPLOSION

{3 0. SPILLS/LEAKING CONTAINERS/RUNCFF/STANDING LIQUID

Leaking tanks caused the surface water and groundwater contamination

{T] P. SEWER, STORM DRAIN PROBLEMS

] a. ErosION PROBLEMS

() m. INADEQUATE sECumITY

recycled paoer crologs wed cadiromment, foe



L VIII, HAZARD DESCRIPTION (continued)
FC] T. MIDNIGHT DUNPING '

[ u. oTHER (epecitys:

IX. POPULATION DIRECTLY AFFECTED BY SITE

APPROX. NO. OF PEOPLE | D. APPROX. NO. £.DISTANCE
A.LOCATION OF POPULATION 8. APPROX. NO. AFFECTED MITHN OF BUILDINGS To MITE
- OF PEOPLE AFFECTED UNIT AREA AFFECTED (specity wmits)
1.1 RESIDENTIAL AREAS . N
? ? Aberjona Riv. 1 Mile
IM COMMERCIAL -
ON INDUSTRIAL ARKAS N/A
e PUBLICLY .
TRAVELLED AREAS . “/!
I o U T ansas ~
- 2 2 Aberiona Riv. ] 1 Mile
X. WATER AND HYDROLOGICAL DATA
A DEFTHTO CROURDBATENapoctly sk, “To-DIRECTION OF FLOW C- GROUNDWATER USE W ViCINIYY ]
pnrax. - SE ' Industrial :
D. POTEKTIAL YIELD OF AQUIFER €. DISTANCE TO DRINKING WATER SUPPLY | F. DIRECTION TO DRINKING WATER SUPPLY
- (apecity wnit of messwe)
S miles S
G. TYPE OF ORINKING WATER SUPPLY
[ 3. wosn-comeupr vy [X] 2 coMMUMITY (apecity www): Woburn
< u_‘couuzc'nour © D15 COMNECTIONS
{3 2 sunrace saTERn Xeaewns
EPA Form T29793 (1079 . . PAGE 8 OF 10 Contioue On Page 9

recvcled paper

vealingy nud environaend ine.



BNV SRV

Continued From Page 8

X. WATER AND HYDROLOGICAL DATA (connnued)

T [, LIST ALL DRINKING WATER WELLS WITHIN A 1/4 MiLE RAOIUS OF SITE

1. wELL EPTH
(lpcc“y unit)

. LOCATIO
(proximity m populatlon/bu”dln'o)

4. [ B
NON-COM- COMMUN-
MUNITY ITY
(mark *X°) (mack ‘'X*)

. None

1. RECEIVING WATER

1. NAME

|_Aberjona River

] 2. szwens R s. sTreans/aivans

D 4. LAKES/RESERVOIRS [ s. ovHER(epecity):

. SPECIFY USE AND CLA!!IFICATION Ol‘ REClIVING WAT(R’

Class B Stream being directly contaminated. Water unused

X1, SOIL. AND VEGITATION DATA

LOCATION OF SITE IS IN:
] A. xNOWN FAULT ZONE

(] €. A REGULATED FLOODWAY [ r. criTiICcAL HABITAT

[ e. kARsT ZONE ] c. 100 YEAR FLOOD PLAIN (] o. werLano

[ 6. RECHARGE ZONE OR SOLE SOURCE AQUIFER

XII. TYPE OF GEOLOGICAL MATERIAL OBSERVED

Mark ‘X’ to indicate the type(s) of geological material observed and specily where necessery, the component parts.

x [ X x*
5 A. CVERBURDEN _J-; 8. BEDROCK (specify below) i C. OTHER (apacify below)
1. SAND ’
X Bedrock near surface
2 cLaY at southern end of
x , site near landfill
h 3. GRAVEL

XIII. SOIL PERMEABILITY

R a. uNkNOWN

(] 0. MODERATE (10 10 .1 cam/aec)  [] E. LOW (.1 te .001 c/ s0c.)

(] ». VERY H1GH (100,000 to 1000 cm/sec.)  [[] C. HIGH (1000 to 10 con/sec.)

1 r. vEAY LOW (.001 to .00001 cm/sec.)

1 G. RECHARGE AREA
(. ves X 2. no

3. COMMENTS:

H. DISCHARGE AREA

3 1. ves a2 wno

3. COMMENTS:

7. SLOPE

1. ESTIMATE % OF sLOPE

2. SPECIFY DIRECTION OF SLOFE, CONDITION OF SLOPEK. ETC.

?
J. OTHER GEOLOGICAL GATA

EPA Form T2070-3 (10-79)

enm. aladd

PAGE 9 OF 10

Continue On Reverse



Continued From Front

XIV. PERMIT INFORMATION

List all applicable permits held by the site and provide the related information.

F.IN COMPLIANCE

0. DATE €. EXPIRATION (mack *X')
A. PERMIT TYPE B. ISSUING  _ C. PERMIT ISSUED OATE : " T on
Yo . RCRA, State, NPDES 46y |~ - NUMBER {mo.,day, &yr. . day&yry |t : - UN- -
(0.8, RCRA,Stéte, NPDES, eics) AGENCY ~ 8 mO.,doy,&yr.) (mo., day, &yr.) ves No K aOWN
None )

-XV. PAST REGULATORY OR ENFORCEMENT ACTIONS

(g none (O YES (summaerize in this space)

on the first page of this form.

NOTE: Based on the information in Sections III through XV, fill out the Tentative Disposition (Section !l) information

EPA Ferm T2070- (10-79)

PAGE 10 OF 10




INSTR
STORAGE FACILITIES SITE INSPECTION REPORT veTion

[ A ey Answer und Explain
1 Suplemeneal Report) as Neccssary.

1. STORAGE AREA HAS CONTINUOUS IMPERVIOUS BASE
"] ves %! NnO . o .
‘|27 STORAGE AREA HAS A CONFINEMENT STAUCTURE

) ves k) ~no

). EVIDENCE OF LEAKAGE/OVERFLOW (Il “‘Yes'’, document where and how much runoll ix uverellowing or lenking lsom continment)

(3d ves  (C] wo
Small amount seeping into nearby drainage ditch. Monitoring well grossly contaminated

[«. ESTIMATE TYPE AND NUMBER OF BARRELS/CONTAINERS

$. GLASS OR PLASTIC STORAGE CONTAINERS USED
Clves [Giwo
6. ESTIMATE NUMBER AND CAPACITY OF STORAGE TANKS
10 tanks, 6 in one group, 4 in another (5000 to 15000 gallon capacity)

7. NOTE LABELING ON CONTAINERS

None

8. EVIOENCE OF LEAKAGE CORROSION OR BULGING OF PARRZLS/CONTAINERS/STORAGE TANKS (/1'*Y es'’, document evidence. Describe
location and extent of damage. Take PHOTOGRAPFPHS)

O ves [dwo
9. DIRECT VENTING OF STORAGE TANKS
Oves [ no

10. CONTAINERS HOLDING INCOMPATIBLE SUBSTANCES (I *°Yes’’, document evidence. Deecribe location and identity of hezsrdous
waste. Take PHOTOGRAPHS.)

3 ves 3 ~no

11. INCOMPATIBLE SUBSTANCES STORED N CLOSE PROXIMITY (If “‘Yes*’, d evid
Mazerdous weste, Take PHOTOGRAPHS.)

O ves 3 ~wo

Deecribe locatlon end identity of

12. ADEQUATE CONTAINER WASI!{I'"NG AND REUSE PRACTICES
ves [dwo  UNK

13. ADEQUATE PRACTICES FOR UISPOSAL OF EMPTY STORAGE CONTAINERS
M vres ™ wa P ew S . ) |




APPENDIX C
July 18, 1973 letter

from
Charles P. Riley, Jr. of National Polychemicals

to
Thomas C. McMahon of Massachusetts Water Resources Commission

recycled paper ceodopy wnd cavirenment, ine.



July 18, 1973.

Tt " g et s . . f Y Bl —
R g LT o H ' T S
Ce. ~ . . . v l AT, el
. - .. ; .l et
. i 5 e
: . Te. » R M S / k! AL T,
U "I ,./__.{.:..__ e md AT RIALIITL X BT Ly ot

Eames St., Wilmingion, Nessachusetts

7 RECEIVED
Mr. Thomas C. McMahon, Director : o
The Commonwealth of Massachusetts JUL_Z b18/3
Water Resources Commission _
Leverett Saltonstall Building MASS. DIVISION OF
Government Center \WATER POLLUTION CC:,TRDD

. 100 Cambridge Street
Boston, Massachusetts 02202.

Dear Mr. McMahon:

The following is an item by item response to your letter of July 13, 1973.

(1)

(2)

(3

(4)

The large volume of "industrial sludge" is puré calcium sulfate (gypsum)
which had been lifted out of the secondary clarifier. This material has
no odor and has not been eroded since being placed in its present posi-
tion. It became necessary to remove this material from the pond because
overflow conditions were being reached as the pond had filled at a much
faster rate than had been anticipated due to a lower rate of compaction

as the solids level increased. I am sure that your Division is avware of
the fact that Dana Perkins has been engaged to engineer a second secondary
clarifying pond and also a sanitary landfill for the gypsum on our property
adjacent to the Woburn City dump. The engineering work om both of these
projects has been progressing and Mr. Tarbell of Public Health and Mr.
Romano, Wilmington Health Officer, have made a preliminary inspection of
the proposed landfill area and of the secondary clarifier. It was pointed
out at this time that erosion had not taken place even with very heavy
rains. The general plans as developed by our consultant, Dana Perkins,
entail the use of two secondary clarifier ponds with one area cleaned each
year by removal of the gypsum to the approved landfill area. These plans
will be submitted to your Division for review as soon as preliminary ap-
proval is obtained from Public Health.

The PVC liner in the lagoon has not been broken in two piaces. I can
only assume that this comment.refers to several channels from the lagoon

that were created by the pond overflowing for a short period before the
calcium sulfate was removed. '

-

The wells referred to were experimental borings, placed under pumping
tests by the D. L. Maher Company of North Reading. We were assured by
Mr. Maher that he had the right to conduct flow tests on these wells with-

“out obtaining permits. This flow was discontinued on February 5, 1973 and
will not be restarted.

The 0il drums that receive the flow from the skimmer have been removed, the
area cleaned and tight housekeeping will be maintained in the future.

-

recycled paner evologs und emironment, ioe .
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Wilmingtlon, lla LY MG Y ]

o _ _ page 2

The oil seepage which was directed to our attention by your inspectors was at
the railroad ditch level about 10 - 15 feet below grade and behind our chemical
storage tank farm. All tanks and lines were examined and found to be free from
leakage. The soil behind the tankfarm at grade level is sandy and clean with
no indications of chemical runoff. Our water pollution consultants from the
Badger Corporation examined this site and have theorized that the seepage could
be due to natural occuring hydrocarbons being leached from the soil at the ex-
tremely high water table that was experienced in May of this year.

We have recently examined the railroad ditch under the prevaling conditioms of
a much lower water table and there are now only very slight traces of oil films
in the ditch. I am sure that your Division is aware that this ditch is loaded
with raw sewerage emanating from above our plant site and that the bottom of
the ditch exhibits concentrations of black sludge which appears to be raw sew-
erage derived.

At the present time, we are cooperating very closely with the Town of Wilmingtonm,
the MDC, and Public Health to eliminate all of our problem areas through approved
long-term solutions. The Badger Corporation are consulting with us on the mechanics
of the treatment plant with particular concentration in the area of finding more
efficient sump pumps to handle our effluent streams. We have attempted to cooperate
fully with your Division as evidenced by our conducting engineering personnel from
other companies through our facility at Mr. Bonne's request and offering our en-
gineering designs free of charge. However, on the inspection level, we feel that
cooperation has been less than desirable. During the last inspection, your people
refused my invitation to enter the office building and discuss with me their find-
ings. They indicated to the plant people that they were "too busy" to do this.

On another occasion one of your inspectors drove an automobile directly into our
plant and through several hazardous operating areas to the treatment plant. I am
sure that you are aware under the OSHA regulations that we are responsible for the
safety of all persons who enter our plant areas and that all visitors must be e-
quipped with the proper safety equipment at the front office.

The key personnel in this Division are ready to discuss our entire program and the
individual points raised in your letter of July 13 at any time convenient to your
personnel.

Very truly yours,

NATIONAL POLYCHEMICALS
A Division of Stepan Chemical Company

- ) » 7 n
(Z&A—L-—n/ / i,:‘/':?)“-’
Charles P. Riley, Jr.
General Manager

CPR/jlp ~
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SITE INSPECTION REPORT

For The
OLIN CHEMICAL GROUP
Wilmington, Massachusetts,Middlesex County
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SEPTE%} , 1986
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o

MASSACHUSETTS
FIELD INVESTIGATION TEAM

WEHRAN ENGINEERING CORP.
Engineers & Scientists
Methuen, MA 01844



MASSACHUSETTS FIT CONTRACT
PHASE 1 SITE INSPECTION REPORT
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GROUNDWATER WELL INSTALLATION REPORT

Light brown slightly silty,
gravelly fine to coarse
sand.

72.04 40 -

Groundwater Well No.: 12 Date Installed: Nov. 2, 1977
Pernaability‘l) : 4 x 10.3 cm/sec Project No. : 77348
Well Installed by Carr-Dee Test Boring Corp. ils Descrj
§C Split Spoon | Blows | Rec. , :
T~ 535 I Sample No. | per } (in:.) Sample Description
[ I 0, 6-’
21 8~ and
a Location (3) (4)
w
62.04 0 -
E ss-1A 17 |ss-1a
K Ss-1B A8" Black sandy humus
S $S-1B
ﬂ 9" Brown organic silty
3 fine sand.
77.0+ 5§ %g
"g 58-2 13 §s-2
s
iE
g?
c%
g

§8-3 9 §§-3 ’
Gray slightly silty sandy
gravel. Gravel is angular
to subrounded and up to

Al 3/8" in size.

INVABR &

67.04 15
7 *Drove open-ended "A"™ rod
with 200-1b weight.

120 blows for last 2" of
penetration.

62.0 == 20 - Recovered brownish-gray
. clayey, gravelly sand.

57.0 ﬁ

Notes: (1), (2), (3), (4) See first page of Appendix A for additional information.
(5) Groundwater level is the average of seven measurements taken from
November 2, 1978 to May 31, 1978. .
(6) Prior to May 31, 1978, distance from ground surface to top of casing

was 3.3'., Casing was removed to perform permeability test and replaced
to present “stickup” of 3.6°'.

Geotechnical Engineers Inc.
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1.0 BRIEF SITE DESCRIPTION

The Olin Chemical Corporation, Wilmington facility is located at
51 Eames Street, Wilmington, Massachusetts. The facility which formerly
was owned by Stephan Chemical Company and National Polychemiecal,
respectively, manufactures chemical blowing agents, stabilizers,
antioxidants, and other specialty chemicals for the rubber and plastics
industry. The site has been the location of a chemical manufacturing facility

since 1_9_§§_with several hydrogeologic and environmental studies conducted
sin

Waste disposal practices, past and present, ha(re resulted in apparent
contamination of groundwater supplies within the vieinity of the site. Past
disposal practices inéluded the dumping of waste into w and ditches
located throughout the site. These methods were modified in the early to

mid 1970s by Stephan Chemical Corporation.

- More recent waste management techniqugs instituted by Olin Chemical
have included Hypalon lined lagoons, landfjlli g of sludge, an interceptor well
system, and RCRA tank/drum storage, &g
contain reports of leaking PVC -li s
conditions -at the.ja®
Stephan Chemical.
"~ Review of the existing drogeoiogic investigations indicate that
contamination of groundwater has occurred due to potential leakage from the

. WHowever, file documents
ined drum storage pads and

ring the years of ownership by

lagoons and remnant effects of the former acid pits. Primary suspect causes
of surface water contamination are leakage from the tank/drum storage

areas and contaminated groundwater discharge to the surface water route.

Olin Corporation submitted its closure plans for its Wilmington plant's
RCRA facilities on April 14, 1986 to the MDEQE and the USEPA. Olin
ceased chemical production at the Wilmington facility on July 1, 1986 and
product blending processes on or about September 1, 1986.

Information gathered during the current PA/SI investigation has
_ reshe calculation of_a Hazard Ranking System migration score (Sm)

of @ Recommendations for further action include additional

environmental monitoring, expansion of the study area to possibly include

local private wells, and development of remedial measures to control or
remove residual contamination.
1-1
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2.0 SITE LOCATION

Figure 1 presents' the USGS 7.5 minute Topographic Map for the
Wilmington, Massachusetts quadrangle which identifies the site location. The
geographic coordinates of its site are approximately 42° 30' 48" north latitude
and 71° 09' 10" west longitude.
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3.0 SITE HISTORY

Chemical plant operations began at the 51 Eames Street site in 1953
under the ownership of National Polychemicals, Inc. In 1971, National
Polychemical merged with Stephan Chemical Company whose operation was
in-place until 1979. The property was later purchased by Olin Chemical
Group in September 1980 from Stephan Chemical. Olin Chemical initiated
closure activities in 1986 at the 51 Eames Street site._

Primary site activity during the years of operation included the
synthesis of various compounds used as blowing agents, antioxidants,

stabilizers, resinous solids, and numerous coatings for rubber and plastics
products. Reference 4 contains lists of r materials and waste products
associated with chemical processes use : jonal Polychemicals, Inc. and
Stephan Chemical Company between 1978. .

In 1969, National Poly
abatement program in ordex

an a waste segregation and
atement of pollution in the Abjerona
River and prepare for pretrea of all process waste prior to discharge to
the Metropolitan District Com
the MDC sewer line was not completed during ownership by National

Polychemical. As a result of the installation of closed cooling water systems,

ission (MDC) sewer line. The connection to

a 90 percent reduction of aqueous wastes was achieved. All other wastes
welalischarged on site.

National Polychemical utilized three sewer systems at the site for
waste disposal. These systems included the following:

o Sanitary Sewer System - Transported domestic wastes from
various buildings to septic tanks for removal of gross solids.

Effluent from septic tanks was allowed to leach into the ground
via conventional tile field systems. This system is currently still
in use. '

. Process Sewer System - Contained an epoxy four to six-inch pipe

system to transport concentrated acid wastes from Plants C-1,
C-3, and Building 17 into the acid pit southeast of the plant.

3-1
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constructed in 1972 and 1973, respectively (Figure 3). The amount of calcium
hydroxide slurry added to effluent containing sulfate was such that the
résulting sludge may have a pH as high as 11. The lower limit of pH for
material pumped into the lagoons is unknown.

Sludge remained in the lagoons until it had air dried sufficiently to be
removed. Periodically (on the order of once every one or two years) the
"dried" sludge was removed from the lagoons and placed in & landfill area in -
the southwest corner of the site (Figure 4). According to Stephan personnel,
sludge was removed from the lagoons with a clamshell bucket loader and put
into trucks for transport to the landfill. Stephan personnel noted on several
occasions that sludge in the lower portion of the lagoons remains in a wet
state and that the clamshell could not lift this wet material because of its
tendency to flow out of the clamshell bucket. Excessive wetness of the
sludge may have been due to insufficient evaporation or that groundwater
was in hydraulic contact with the sludge due to faulty liners. Presently, no
data -or information indicating that the sludge landfill is impacting
-environmental conditions is available.

Upon purchase of the facility, Olin Chemical instituted many changes
at the site. Modifications/remedial measures instituted by Olin Chemical at
the Wilmington facility have included the following actions:

. Quarterly sampling and monitoring of 16 existing groundwater
wells on site. Additionally, 20 other groundwater monitoring
wells were Installed from ‘1983 to 1986. Presently, the monitoring
program is continuing.

. Cleanout and repair of Lagoon 2. Lagoon was dewatered in
May 1982 allowed to dry to facilitate handling of the sludge.
Replacement of the liner occurred about June-July 1983.
Lagoon 1 was cleaned and repaired in 1981. Liners used were
36-mil Hypalon covered by one foot of compacted sandy/clay
material. 7

. An interceptor well system instituted in April 1982 (Figure 5).
Groundwater was pumped from the ground in the vicinity of the

3-3
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FIGURE 3
Sludge Storage Lagoons

Located in center of site
Presently being emptied for closure



FIGURE 4

Sludge Landfill

Southwesf corner of site



FIGURE 5

Groundwater Interceptor System

Northeast corner of site adjacent
to east ditch and tank farm 1



east ditch and utilized as non-contact cooling water. Discharge
of cooling water ocecurred to the MDC sewer lines. This remedial
action is still in place at the site. '

. Contaminated soil (20 cu.yd.) along the east ditch which
reportedly resulted from disposal/storage practices associated
with Stephan Chemical were removed in November-
December 1982. Contaminated soil was removed for disposal at
SCA, Inc. Hazardous Landfill in Model City, New York. The
excavated soil was replaced with clean stone and fill.

. Olin has conducted extensive work on both the non-sulfate and
sulfate in-plant sewer lines. Actions included cleaning and
replacement of sewer lines and manholes.

Since purchasing the site in 1980, Olin Corporation has exceeded
$5 million in expenditures on improvements for the Wilmington faecility.
Expenditures have primarily been for remediation of problems inherited with
the plant and associated with prior waste disposal techniques.

Due to foreign market competition and a business decision to
consolidate its production lines, Olin Chemical initiated closure activities at
the Wilmington plant. Olin Corporation submitted its closure plans for its
RCRA facilities on April 14, 1986 to the MDEQE and the USEPA. Olin
ceased chemical production operation at the Wilmington facility on
_July 1, 1986 and product blending processes on or about September 1, 1986.

3-4
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4.0 SITE INFORMATION

4.1 TOPOGRAPHY

The Olin Chemical site is located at 51 Eames Street, Middlesex
County, Wilmington, Massachusetts. The site is approximatelycres and
is bounded on the north by Eames Street, on the east and west by Boston and

\—
Maine railroad tracks, and to the south by the Wilmington/Woburn Town line.

e

The manufacturing buildings are located in the northern section of the

site along Eames Street while the southern section remains {orested. Two

sludge lagoons are located in the central area of tif site. A sludge landfill
area is located in the southwest corner of the site.

Land use is in the vicinity fo the site is predominately commercial with

, northeast and southwest of the site.

private homes located]0.5 miles)to e

Surrounding businesses include {ndustries, warehouses, distribution

centers, a concrete manufactur
o ':..“_'1 B

Located within the centfgling!
15-acre wetland area (FigE W, Whis wetland area includes both palustrine

emergent and palustrine /i peas. Other wetland areas are located within

one mile to the east and \M
Elevation at the site ranges from approximately 70 to 100 feet MSL.

Topographic highs are located in the northern and southern sections of the
site resulting in slopes estimated at 5 to 10 percent towards the on-site

wetland.

Located south of the site, adjacent to the sludge landfill is the Town of

Woburn's Municipal Landfill. Drainage from the Woburn's landfill may be
UL LU L st

entering onto Olin property.

4.2 SURFACE WATER
There are no major surface water streams located on the site. A series

of drainage ditches apparently routes the flow of surface water away from
the manufacturing buildings. These ditches parallel approximately
north-south along the east and west boundaries. - A third ditch bisects the

center of the site in an east-west direction.
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FIGURE 6
Wetland Area - Center of Site

South of sludge lagoons



The Massachusetts Division of Water Pollution Control has established
that the east drainage ditch (Figure 2) is a Class B waterway suitable for the

propagation of fish and for primary and secondary contact recreation. It
should be noted that the east ditch is adjacent to Boston and Maine railroad
tracks and during the Wehran site inspection exhibited a very murky,

rust-colored appearance.

Within the Olin property boundaries, the three drainage ditches merge
into the east ditch. Surface water is transported appmximat@
downgradient of the site (south-southeast) to Hall's Brook. Hall's Brook flows
‘0.2 miles before merging with the Aberjona River. The Aberjona River
empties into Mystic Lake approximately 5.7 miles downstream of its
confluence with Hall's Brook. These water systems are located within the

Mystic River Basin and are all Class B waters. Surface water quality
standards for these surface waters are presented in 314 CMR4.

4.3 HYDROGEOLOGY

The hydrogeology of the area surrounding the Olin Chemiecal site is
described by Malcolm Pirnie (1982) and Geotechnical Engineering (1978).
These reports are included in Appendix A, References 2 and 3, respectively.

Generally, bedrock underlying the site consists of gneissic rock with
quartz-filled fractures. Depth to bedrock varies from 0-23 feet below the

ground surface. Outcrops with steeply dipping fracture planes are located in
the northwest and southwest corners of the site and along the eastern
drainage ditech. A bedrock valley which dips to the west is reported as
occurring in the central portion of the site in the vicinity of the present day
lagoons. '
Unconsolidated deposits at the site consist of till and outwash. Till
consisting of unstratified, poorly sorted sands, silt, gravel with ocecasional
cobbles and boulders overljes the bedrock. Outwash materials composed of
aded sands ilts with of clay and gravel overlies the till. An
organic surface layer was encountered near the low lying swampy area.

- Well logs from monitoring wells indicate groundwater levels at zero to
nine feet below the ground surface. A natural groundwater gradient towards
the south-southeast is reported in the unconsolidated deposits. However,

4-2



variation may exist due to the bedrock configuration and the location of
on-site recharge areas.

Maleolm Pirnie (1982) reports a north-south trending groundwater
mound is superimposed on this natural gradient in the area which underlies
Lagoon 1 and the buildings to the north of Lagoon 1. This mound is probably
influenced by man-made inputs. Leakage from the lagoons probably
contribute to the south end of the mound. Groundwater recharge by roof or
foundation drains from the buildings and possibly leakage from sewer lines
also represent a minor contribution.

Presently, insufficient data are available to assess the probability of a
hydraulic connection between the unconsolidated deposits and the gneiss
bedrock 'mmonitoring wells have been installed at the site and

accurately descibe_the unconsolidated deposits, but due to their shallow

depth, these wells do not penetrate bedrock and do not identify a confining

layer above the rock to restriect downward vertical migration of

contaminants. Downward vertical contaminant migration is sug_gested by the
l\m data for ammonia, chlorides, and sulfates in nested wells.
For the purpose of calculating an HRS score, a hydraulic connection between
the bedrock and unconsolidated deposits will be assumed to exist and all
contaminant wells identified in the area within a three-mile radius will be
included for deriving a preliminary HRS score.

4.4 WATER SUPPLIES
Most residents within the Towns of Wilmington and the adjacent Towns

of Woburn, Burlington, and Reading, rely on municipal water systems for
domestic water needs. These municipal systems currently obtain water from
groundwater reserves. Municipal water distribution maps for Woburn,
Burlington, and ReadTlg have been obtained and included in the site file.
Wilmington presently does not have a distribution map.

In the area just southwest of the site, approximately 20 homes are
located along Main Street near the Wilmington/Woburn town line.
Information obtained from Mr. Paul Duggan, Town of Wilmington, Water
Superintendant, indicates that these homes are not serviced by municipal



water. Domestic water supplies for these homes are obtained from private
groundwater wells. Contacts with the water and health department revealed
‘—_—_‘—-/_
that there is no documentation of these wells and no indication as to which
aquifer they are located in (Appendix A, Reference 14).

N\———-

~ Mr. Duggan has also provided information indicating that two

roundwater wells are located at the Wilmington water treatment facility

located 4,000 feet northwest of thciite_. Two pumping stations are located
H oY leet nort’

to the south and east of the water treatment plant and supply raw water to
the municipal system also. Approximately 17,000+ people are served by the
Wilmington municipal system.

To the south of the site in the Town of Wofburn, two municipal wells
are located within three miles. These wells were recently removed'from the
Woburn municipal system due to their involvement in the W.R. Grace-
Leukemia case.

Information on the location and usage of private wells in the vicinity of
the site is insufficient to fully assess potential impact concerning human
health. Reading Health Department has obtained a list of addresses with
private wells. Unfortunately, this information could not be obtained prior to
printing of the PA/SI report. Woburn and Burlington Engineering and Health

e e———— 2 T
Department have no information on private wells.

4.5 PAST SAMPLING AND ANALYSIS
Previous investigations at the Olin Chemical Wilmington facility have

included three subsurface investigations to define on-site hydrogeology
(Maleolm Pirnie 1982 England Pollution Control Company 1980,
Geotechnical Eng‘neeri‘n;,u::.\;g-WHﬁﬁbn’E determine
compliance with RCRA and/or the 311/104 Clean Water Act (Ecology and

Environment 1980),

Under authorization from the Massachusetts Water Resources

Commission, Division of Water Pollution Control (DWPC) (Contract
No. 9708-11-100-5-77-CR), Geotechnical Engineers, Inc. (GED conducted
12 soil and rock borings on the Stephan Chemical property (see Appendix A,

Reference 3). Groundwater wells were installed in 11 of these borings to
obtain groundwater levels and water samples. During the period of 1977 to

4-4



1978, GEI collected 58 groundwater and 57 surface water samples from the
site. These samples were subject to inorganic analysis only.

A summary of the GEI analytical data indicated a zone of high chemical

concentrations in the vicinity of the lagoons.  GEI attributes the

—

contravention of groundwater quality to leakage from the lagoons or remnant

effects from the former acid pits. Groundwater data from the GEI study are

—

presented in Appendix A, Reference 3.

GEI reports surface water contamination due to groundwater discharge
in the vicinity of the east ditch. Inorganic contamination becomes more
apparent as the surface water flows north to south along the eastern ditch.
However, the pH concentration remains unchanged or becomes slightly more
neutral.

In 1980, New England Pollution Control Company, Inc. (NEPCO_) was
requested by Olin to investigate the area on the eastern boundary of the site
where black material was discharging out of the east bank. Eleven soil
borings were made and five observation wells were installed. Samples of the

black material were analyzed and groundwater measurements were made to
determine direction of flow. Copies of the NEPCO data have not been
included in this report.
Also during 1980, Ecology and Environment, Inc., under authorization
e t—————
from the USEPA Region I, Office of Uncontrolled Waste Sites, conducted a
site investigation to determine the potential environmental contamination
(Appendix A, Reference 4). Surface water sampling was performed by the

USEPA on January 23, 1980 on surface water in the east drainage ditch.
Results of these samples indicate that moderate to high levels of

1,1-diochloroethane, 1,1,1-trichloroethane, trichloroethylene, toluene, and

Xylene are present in surface water upstream of the site. In addition to the

' above compounds, 1,1,2-dichlorethylene and 1,1,2-trichloroethane were

detected downstream of the Stephan/Olin site.
Analytical results from the groundwater analyses have not been
obtained. However, the presence of a black seep in the vicinity of the east

diteh is confirmed. Ecology and Environment, Inc. documents presence of
this seep and confirms the existance of the phthalate, diphenolamine,
dioctylamine, and other organics in the seep material.

4-5



Malecolm Pirnie, Inc., under contract with Olin Corporation,
investigated site conditions in 1982 at Olin's Wilmington Plant. Ten new
monitoring wells were installed at the site to bring the total to 26 monitoring
wells. The number of samples obtained were groundwater (30), surface
water (14), sewers (3), and lagoons (3). A summary of Malcolm Pirnie's
conclusions from the hydrogeologic and inorganic data are as follows:

. Surface water flow is controlled by the three ditches.

. Groundwater hydrology is governed by the topography and bedrock
configuration. The regional groundwater flow is towards the
southeast and occurs mainly in the unconsolidated material.

. A water budget analyses anci subsequent physical inspection was
used to determine that sludge Lagoon 1 was leaking. (Lagoon 2
was not analyzed but actions were initiated to replace both
liners).

. Specific conductance values were reported high in the areas
surrounding the lagoons near the northeast storage tanks, and near
the west ditch. The two source areas for dissolved species
appeared to be the areas surrounding the lagoons and the storage
tanks.

. Remnants from the former acid pits in the vicinity of the lagoons
appear to be the source for H+ ions, ammonia nitrates, chlorides,
sulfates, chrome, cadmium, and lead.

Organic analysis of Malcolm Pirnie's groundwater samples indicate that
there appears to be two minor areas of volatiles in the groundwater. The
first area is around the northeast storage tanks, where mid to upper range
concentrations (0.05 to 0.20 mg/1) of toluene were found in Wells GW-2+2A
and GW-~16 (Figure 2).

The second area of high concentration (greater than 0.20 mg/1) is

—————

around the lagoons and the nearby plant area. Moderate to high

concentrations of bromoform, 1,2-dichloroethane, and toluene appear i
Wells GW-6, GW-7, and GW-19D which surround the lagoon are As

4-6



discussed earlier, Lagoon 1 was believed to have had a ruptured liner during
— e ——
this study. This condition would have allowed infiltration of liquid into the
groundwater.
Surface water samples analyzed for organic volatiles detected no
apparent on-site contamination. However, contamination appeared to be

entering the east ditch from off site (north) sources.

Additionally, base/neutral compounds were also detected in elevated
concentrations in groundwater samples. These included bis(2-ethylhexyl)-
phthalate, butyvl benzyl phthalate, di-n-butyl phthalate, N-nitrosodiphenyl-
amine, and dioctyldiphenylamine.

There appears to be two source areas of B/Ns ongite. The first is
around the jnortheast storage tanks. } This source appears to be very localized

and is probably due to past activities in the area around the tanks. The
second area appears to be around the lagoons. This source area is much more
generalized, and is evidenced by mid to upper range concentrations.

Bis(2-ethylhexyl) phthalate occurs in upper range concentrations
(greater than 0.20 mg/l) in both areas, with the highest concentrations
occurring near the storage tanks.

N-nitrosodiphenylamine and dioctyldiphenylamine are distributed
around the source areas in a similar fasm:rlwlhexyl)phthalate, but
they are less widespread over the site. Butyl benzyl phthalate and di-n-butyl
‘phthalate occurred in low to moderate concentrations (0.05 to 0.20 mg/1)

around the two source areas.
Base/neutral compounds detected in surface water samples were
bis(2-ethylhexyl)phthalate, N-nitrosodiphenylamine and dioctyldiphenyl-

amine. Monitoring of the surface water at the Olin site indicates that
discharge of base/neutrals into the surface water occurs primarily on the
eastern side of the site. Base neutrals do not appear to be coming in from

off-site to the north as was the case with the volatiles. S&cei of
contamination appear to be both leakage from the NE storage tanks and from

groundwater discharge.

Surface and groundwater samples obtained during semi-annual
monitoring activities at the Olin Chemical site have mostly been targeted at

4-7



analysis of inorganic parameters. These data suggest the source area for

contamination by chrome (Cr =~ and Cr+3), sulfate, chlorides, nitrates, and
———

— |
specific conductance is the area surrounding the Gludge lagoons)(former pit

area).

Remedial actions designed to mitigate the above-referenced
contamination have included replacement of damaged lagoon liners, lined
drum storage areas (Figure 7), groundwater interceptor wells, removal of
contaminated soil along the east ditch and replacement/updating of sewer
lines. Continuing quarterly monitoring has continued at the site with similar
patterns of contamination as outlined by Malcolm Pirnie.

klr_lsummer of 1986, 10 new groundwater monitoring wells were installed

Wﬂ site boundary to explore the effect of the bedrock trough on

the site-specific j_froundwatér flow. Sampling data from the wells are not yet
available.
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5.0 PATHWAYS AND RECEPTORS

Past disposal practices at the Olin Chemical facility have resulted in
groundwater contamination in the vicinity of the site (Malcolm Pirnie 1982,
Ecology and Environment 1980, GEI 1978). Presently, vertical contaminant

migration remains largely undefined, while horizontal migration and
subsequent discharge into the drainage ditches located at the site has been
well documented.

Both Malcolm Pirnie (1982) and Geotechnical Engineers, Inc. (1978)
have documented groundwater discharge to the drainage ditch complex
lcgated on the sit: In the vicinity of the east ditch, the groundwater
interceptor wells should be providing sound mitigative measures to alleviate

detrimental discharges to the surface water. However, this can only be
verified by continued monitoring. Groundwater discharges to the south and

west ditches are currently incorporéi dMmto the wetland flow which exits the
site via the surface water pathym Py urface wateris_not used for a
drinking water supply withigctiiye of the site.

Potential receptouilil NN ater contaminatioll__ include the private
homes located southwe ‘% Ay

P site, the Wilmington municipal well located
west of the site and the prWate wells located within the Towns of Woburn and

E:‘l-ing. Because the previous hydrogeologic investigations have suggested
that the contaminants in groundwater at the Olin site are largely flushed into
the surface drainage paths exiting the site, the potential for a wide area of
contaminated drinkiné water attributable solely to the Olin site is not
apparent. However, there is insufficient information available on deep
aquifer quality and no data on site specific bedrock aquifer characteristics to
establish boundaries on the zone of potential groundwater contamination.

5-1



6.0 ASSESSMENT OF DATA



6.0 ASSESSMENT OF DATA

On September 16, 1986, a site inspection was performed by Wehran
Engineers and Scientists to evaluate the need for further action at the Olin
Chemical éite. Information obtained during the site inspection was combined
with file information to obtain an HRS score of Sm = 42,49, SFE =0,
SDC = 0.00.
6.1 GROUNDWATER ROUTE

A groundwater route score of Sgw = 73.08 was calculated for the Olin
Chemical site. Scoring is based primarily on two factors: 1) the
presence/documentation of contamination in the groundwater which has
resulted from improper waste disposal practices by the former site owners,

and 2) the exclusive reliance of local residents on groundwater wells (both
municipal and private). '
Groundwater movement is anticipated to be towards the southeast in
the vicinity of the site. However, the effect of the bedrock trough, located
near the lagoon, on the groundwgter directional flow is unknown. Data from

the new wells installed by ing, summer 1986 should alleviate this
deficiency. . -

The impact of groun% ntamination on the private and municipal
wells located near the is ypknown. A survey of selected private wells,
especially those 1 iately southeast of the site in the Town of
Worburn is recomme determine what aquifer is in use by neighboring
residents. |

6.2 SURFACE WATER ROUTE
The HRS route score for surface water (st) was 7.97. Low secoring is

due to the undefined use of surface water downstream of the site. Presently,
no significant use and/or impacted population has been identified.

Although a release to the surface water route has been scored, the
impact on the surrounding environment is not believed to be extensive.
Dilution of surface water combined with the buffering effect of the adjacent
wetland may have provided some environmental protection to the surface
water route.
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6.3 AIR ROUTE
No measurable readings of organic vapors were detected with the HNU

Photoionizer during the site inspection, resulting in an air route score of
— pl

zero. Additional air monitoring should be performed during any subsurface
investigation to check for possible contamination resulting from disturbance
of the ground by subsurface drilling and also as a standard safety measure for
personnel involved in the investigation.

6.4 FIRE AND EXPLOSION
To score the fire and explosion hazard mode either a state or local fire

marshall must have certified that. the facility presents a significant fire or
explosion threat to the publie or to a sensitive environment, or there must be
a demonstrated threat based on field observations (e.g. combustible gas
indicator readings). The available records give no indication that either one
of these actions has been taken. Further, the available data do not suggest
any imminent threat of fire and explosion at this site. Therefore the route
score cannot be completed.

6.5 DIRECT CONTACT
Controls to access at the site include perimeter fencing which

surrounds the entire site and restricted vehicle access by manned security
gates. Drum storage areas and lagoon disposal areas are also fenced within
the site. Presently, no documentation of direct contact incidents due to
waste disposal practices have been obtained. The Olin Chemical site does not
appear to present any evironmental or human health threat due to direct
contact. ' The direct contact score (SDC) is 0.00.

6-2
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7.0 SUMMARY AND CONCLUSIONS



7.0 SUMMARY AND CONCLUSIONS

It is apparent from the existing data that groundwater and surface
water in the vicinity of the site has been impacted by waste disposal
practices prior to ownership by Olin Chemical group. Source points for
contamination are located in the vicinity of the sludge lagoons and the tank
farms along the east bank.

Olin Chemical has conducted several projects at the site which have
been targeted at site investigation and remediation. These projects should
continue and should also be incorporated into the strategies being developed
for closure of the Wilmington facility.

It is recommended that additional remediation plans/alternatives be
incorporated into the development of a Closure Plan. Quarterly monitoring
should continue until closure activities are completed. At that time, a
re-evaluation of post-closure activities is recommended.
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8.0 RECOMMENDATION FOR FURTHER ACTION

Information gathered during the PA/SI investigation indicates that
contaminants are being released from the Olin site via groundwater and
surface water pathways. This site has been investigated thoroughly by Olin
and, as a result, much useful information has been gathered to support
remedial design. The ongoing work by Olin has also pointed to a few areas
that should receive further attention, however. These areas include the
on-site wetland (south-ditch complex), alledged drum disposal areas, and
Tank Farm 1. Based on Wehran's review of existing data on this site, the
following subtasks should be evaluated for inclusion in the ongoing remedial
work by Olin:

. Surface water and sediment sampling of the wetland south of the
current lagoons.

. A geophysical survey to identify possible drum burial areas north
of Lagoon 2. _

. Soil borings in the vicinity of Tank Farm 1 to determine potential
for leakage from tank storage areas and extent of soil
contamination.

. Inclusion of the hydrogeologic data obtained from the
10 monitoring wells installed in 1986 to evaluate the potential for
contamindnt migration off site.

. Survey and possible sampling and analysis' of private and public
wells located in the immediate vicinity of the site. This survey

1 may also call attention to the bedrock aquifer, if used.

. Development of investigative procedures to define contaminant
plume characteristics.

. Develobment of remedial alternatives to control or remove
residual contamination remaining from previous site disposal

activities.



9.0 HAZARD RANKING SYSTEM



Facility Name: Olin Chemical
Location: 51 Eames Street, Wilmington, Massachusetts

EPA Region: I
Person(s) in Charge of the Facility: Mr. David Vaughan

Name of Reviewer: David Tompkins Date: September 22, 1986
General Description of the Facility:

(For example: landfill, surface impoundment, pile, container; types of
hazardous substances; location of the facility; contamination route of major
concern; types of information needed for rating; agency action, etc.)

The Olin Chemical site is a manufacturing facility where organic and
inorganic compounds are utilized in the plastics industry. Past disposal
practices at the site have included 'acid waste deposition in pits, use of
unlined lagoons, and direct placement of waste into drainage ditches. In
addition, there is a sludge landfill in the southwest corner of the site.

Both municipal and community wells are located within one mile of the site.
Monitoring wells located on site have indicated the presence of organic and
inorganic compounds in the groundwater reserve. Documented discharges of
groundwater to the surface water route increases the potential for
contaminant migration off site.

Scores: SM = 42.49 (Sgw = 73.08 st = 7.97 ‘ Sa = 0.00)
SFE = 0.00
= 0.00

Spc
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GROUND WATER ROUTE WORK SHEET

* Rating Factor

Agsignea Vaiue
(Circie One)

Max.
Score

Rel.
(Section)

B Observed Reisase Q @ 1 I 45 I 45 ' 1
It observed reiease is given a score of 45, proceed to line [¢].
It observed reiease is given a score of 0, proceec to line [2]
@ Route Characteristics 3.2
Deot 1o Aquiter of 01203 2 6 6
Concarn _ )
Net Precipitation e 1 3 1 2 3
Permeability of the o 1 3 1 2 3
Unsaturatea Zone
Physical State ¢ 1 2 @ 1 3 3
Totai Agute Charactensucs Score 13 18 '
Bl comainment o1 203 1 | 3 J 3 I 3.3
E Waste Characteristics ' 3.4
Toxicity/ Persistencs 0 3 8 912 15 18 18
Hazardous Waste a(@®z234s5€ 78 1 1 8
Quantty
Totai Waste Characteristics Score 19| 28
E] Targets 3.3
Ground Water Use 01 2 @ . 3 9 9
Distance to Nearest 0 4 8§ 810 1 40 40
Waetl/ Popuiation 12 16 18 20
Served 2¢ 30 32 35 &)
Totwal Targets Score 49 49 '
@ If line is 45, muitiply E x @ X @ 41,895
it line m is Q, muitioly @ x @ x E‘j x @ 57.330

Divigs line @ by $7.330 and muitiply by 100

Sgw= 73.08




SURFACE WATER AQUTE WORK SHEET
. Assigned Vaiue Muiti- | Max. Ref.
Rating Factor (Circie One} - piter Score Score | (Sechom

(] observes Reiease 0 @ 1 ' 45| 48 4
If observed reiease is given a vaiue of 48, proceed to line [3]. '

It oBserved reiease is Given a value of O, proceed to line [2].

@ Route Characteristics 4.2
Facility Siope ang'Intervening 0 1 2(3) 1 3 3
Terrain
1eyr. 24-0r. Raintait 0 1@ 3 1 2 3
Distance 10 Nearest Surfacs 0120 2 6 8
Water
Pnysical State ¢ 1 20 1 3 3

Totai Route Characeristics Score 14 ' 18

& containment 01 203 1 3 ' 3 a3

B Waste Charactenstics 4.4
Toxicity / Persistence 0 3 6 91215019 1 18 18
Hazarcous Waste 023458678 1 , 8
Quantity

Totai Waste Characrenstics Sco;e 19 ' 26 l

El Targets ’ 4.5
Surfacs Water Use 0 1(@3 3 6 g
Cistance to a Sensitive 01 23 2 8
Environment
Pagulation Served/Distancs Q) 4 8§ 8 10 1 n
to Water Intake 12 16 18 20
Downstream ) 24 30 32 38 &0

Total Targets Score 6 ‘ 55 l

B tine ises, muory [ x (@ x [& - '

. 5,130
ine [7] is0. muitioy (2] x 31 x [ x [& 64.320
m Divide line @ oy 64:350 ang muitioly by 100 Sgw = T7.97




AIR ROUTE WORK SHEET

Assigned Yalue Max. Ret.
Rating Factor ’ (Circte One) s“f' Score | (Seecthon)
[3 Qbserved Release @ 43 1 ’ 0 49 8.1
Date and Location:
Sampling Pfe‘tocol:
if tine [T] Is0. the S = 0. Enter on line [3].
It ine [T] is 45 then procsed to line [2] .
@ Waste Characteristcs 8.2
Reactivity and 0 1t 2 3 3
Incomegatibility
Toxicity 0t 2 3 g
Hazaraous Waste 0 1 23 4 85 6 7 8 8
Quantity
Total Waste Charactenstics Score 20
@ Targets 8.3
Popuiation Within } 0 9121518 a0
4&-Miie Raclus 212427 0
Distance to Sensitive 01 23 8
Environment
Lang Use 0 1 2 3 3
Total Targets Score a9
4 mutiply [ x ] x [G] 38,100

E Divide line E by 35,100 and multiply by 100 S ;3 = (.00




sgw . s':’w - si W 5,404.21
\/-;Ew 4.3“ Y ////% 73.51
\/? 4-52 +82/173 W Sm = 49.49

WORKSHEET FOR COMPUTING Sy




FIRE AND EXPLOSION WORK SHEET  y/a
: Assigneg Vaiue Muiti- Max. Ret.
Aating Factor (Circie One) plier i Scare Score | (Seetion!
Containment 1 3 1 l I 3 ' 7.1
@ Waste Characteristics 7.2
Oirect Evidence . 8 3 1 3
Ignitability 01 23 1 3
Reactivity 0 1 2 3 1 3
Incompatibility 01 23 1 3
Hazardous Waste 6 1 23 45 8 7 8 1 8
Quantity :
Total Waste Characteristics Score 20
@ Targets 7.3
Distance t0 Nearest Q 1 2 3 4 8§ 1 [
Popuiation
Distance tc Nearest 0 1 2 3 1 3
Builging _
Distance to Sensitive 0 1 223 1 3
Environment
Lang Use ] 2 3 1 3
Popuiation Within 0 2 3 4 5 1 L]
2-Mile Radius
Builgings Within 0 1 2 3 4 8 1 L]
2-Mlle Ragius
Total Targets Score 24
& Mmutipty ] x @ x {3 1,440
@ Qivide line @ By 1,440 and muitipty by 100 Spg = 0.00




DIRECT CONTACT WORK SHEET

, . ' Assigned Vaiue Max. Ref.
Rating Factor l (Clrcie One) Score Score {Secuon)
(] observea incidem @ | 48 1 I "0 48 ' 8.1

I line [T] is 48. procsed to line [4]

it ine (7] is 0. proceeg 1o line (2]
| Accessibility @123 0 3 l 8.2
B containment o (19 15 | 18 8.3
E Waste Charactenstics . \

Toxicity o 1 z@ 15 15 8.4
m Targets _ ) 8.5

Pooulation Within a 61 2@4 s 12 2

1-Mil@ Radius

Distancs to a @1 2 3 0 12

" Criticat Maoitat

Total Targets_Score 12 l 2

@ If line m is 45, muitiply x E X @ " 0.00

i iine (3] isc. munoty (2] x (3] x [& » (& 21,600

m Qivice line @ by 21.80C ang multiply By 10Q Soc = p.on




Jime 28, 1982

DOCUMENTATION RECORDS
FOR
HAZARD RANKING SYSTEM

INSTRUCTIONS: The purpose of these records is to provide a convenient way
to prepere an auditable record of the data and documentation used to apply
the Hazard Ranking System to a given facility. As briefly as possible
summarize the information you used to assign the score for each factor (e.g.,
"Waste quantity = 4,230 drums plus 800 cubic yards of sludges"”). The source
of information should be provided for each entry and should be a
bibliographic-type reference that will make the document used for a given
data point easier to find. Include the location of the document and consider
appending a copy of the relevant page(s) for ease in review.

FACILITY NAME: Olin Chemical
LOCATION: 51 Eames Street, Wilmington, Massachusetts



GROUND WATER ROUTE

1 OBSERVED RELEASE
Contaminants detected (5 maximum):

Analysis of groundwater samples in 1982 by Malcolm Pirnie, Inc. detected
two organic volatiles and five base/neutral compounds in elevated
concentration in groundwater samples. In addition, high concentrations of
ammonia, chlorides, sulfates, and chrome were also detected in the
semi-annual monitoring data. This data has been confirmed by subsequent
analysis which detected similar parameters.

Score = 45

Source: References 2, 3, 4, 5

Rationale for attributing the contaminants to the facility:
Groundwater samples were obtained from on-site monitoring wells.

Source: References 2, 3, 4, 5

2 ROUTE CHARACTERISTICS
Depth to Aquifer of Concern

Name/description of aquifer(s) of concern:

Well logs are unavailable for the private wells located near the site.
However, subsurface hydrogeologic investigations indicate that no confining
layer exists between bedrock and unconsolidated aquifers. Assume hydraulic
connection exists between aquifers.

Source: References 2, 3

Depth(s) from the ground surface to the highest seasonal level of the
saturated zone (water table(s)) of the aquifer of concern:

Depth to water table is reported at 0-9 feet (Table 18 GED.

Source: Reference 3

Depth from the ground surface to the lowest point of waste disposal/storage:
Waste was deposited in lagoon, landfill, acid pits, or directly into drainage
ditches. Depth unknown; assume six feet. Conclusion, waste in contact with
water table.

Score =3

Source: References 2, 3



Net Precipitation

Mean annual or seasonal precipitation (list months for seasonal):
40.5 inches (reported by Malcolm Pirnie, 1982)

Source: Reference 2

Mean annual lake or seasonal evaporation (ist months for seasonal):
26 inches

Source: Reference 4

Net precipitation (subtract the above figures):

13.5 inches

Score = 2

Source: Reference 4

Permeability of Unsaturated Zone

Soil type in unsaturated zone:

Two principal sub-units have been identified: sand and glacial till.
Source: Reference 2

Permeability associateﬁ with soil type:

Site soils.are quite variable. Ranges of permeability are 1.2 x_%o'2 em/sec to
7.2x 10 ~ em/sec. Average permeability calculated at 6 x 10 ° em/sec.

Score =2
Source: :Reference 2

Physical State

Physical state of substances at time of disposal (or at present time for
generated gases):

Liquids, sludges = worst
Score =3

Source: References 1, 2, 3



3 CONTAINMENT
Containment
Method(s) of waste or leachate containment evaluated:

In 1971, PVC line lagoons were installed at the site and used for waste
disposal. Prior to that date, all waste materials were disposed of on site into
acid pits or directly into drainage ditches. In 1979, GEI reported liners were
deteriorating and leaking.

Source: Reference 3

Method with highest score:

No liner, unsound liner, unsound runoff diversion structures.
Score =3

Source: Reference 4

4 WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated:

Groundwater samples were found to contain elevated levels of bromoform,
1,2-dichloroethane, toluene, bis(2-ethylhexyl)phthalate (DOP), butylbenzyl
phthalate, d1-n-buty1 phthalate, "N-mtrosodlphenylamme" dioctyldiphenyl-
amine, ammonia, chloride, sulfate, and ammonia.

Source: References 2, 3, 4, 5

Compound with highest score:

Di-n-butylphthlate =18

Bis(2-ethylhexyl)phthalate = 12

1,2-Dichloroethane =12

Source: Reference 6

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those with a
containment score of 0 (Give a reasonable estimate even if quantity is above
maximum):

Presently, inadequate information is available to estimate total waste
quantity deposited at the site since 1953. However, the presence of wastes
at the site has been confirmed, so waste quantity will be scored a one.

Score =1 |

Source: Referencesl, 2,3,4,5

Basis of estimating and/or computing waste quantity:

See above



5 TARGETS

Ground Water Use
Use(s) of aquifer(s) of concern within a 3-mile radius of the facility:

Drinking water

Score =3

Source: Reference 7
Distance to Nearest Well

Location of nearest well drawing from aquifer of _concern or occupied
building not served by a pubhc water supply:

An estimated 20 homes are within 2,000 feet of the site. These homes are
located southwest of the site along Main Street and north of the Town line
(see Reference 7).

Source: References 7, 8

Distance to above well or building:

Within 1,400 feet of the manufacturmg faclhty and within 200-400 feet of
the landfill area. _

Value = 4

Source: References 1, 8

Population Served by Ground Water Wells Within a 3-Mile Radius

Identified water-supply well(s) drawing from aquifer(s) of concern within a
3-mile radius and populations served by each:

Wilmington Only

20 homes served by private wells x 3.8 people/homes = 76 people.
Municipal system - 4 wells - 17,000+ people.

Source: References 7, 8, 12
Computation of land area irrigated by supply well(s) drawing from aquifer(s)

of concern w1th1n a 3-mile radius, and conversion to population (1.5 people
per acre):

No documentation on irrigation within three miles has been obtained. Area
has a high density of commercial and residential properties; no agricultural
uses or areas have been identified.

_Source: Reference 1 and File Review
Total population served by ground water within a 3-mile radius:
Wilmington Only '

20 private homes = 76 people

Muniecipal wells = 17,000+ people.

USGS house count indicates a population in excess of 21,790 people. All
municipalities in area of concern use groundwater. Score based on house
count data. '

Population = 21,790+

Value =35

Score = 40

Source: References 7, 8, 9, 12




SURFACE WATER ROUTE

1 OBSERVED RELEASE
Contaminants detected in surface water at the facility or downhill from it
(5 maximum):

Analysis of surface water samples detected bis(2-ethylhexyl)phthalate,
dioctyldiphenylamine, and N-nitrosodiphenylamine in elevated
concentrations. Other organics were also detected in low concentrations or
in upgradient samples. Semi-annual monitoring data suggests contamination
by ammonia, sulfate, chlorides, and chrome.

Score = 45
Source: References 2, 3, 4, 5
Rationale for attributing the contaminants to the facility:

Data from Malcolin Pirnie suggest base/neutrals are being released into the
east ditch (Class B water). Probable sources are leakage from the banks near
the northeast storage tanks and from contaminated groundwater discharge.
Semi-annual monitoring stations are located along drainage ditches.

Source: References 2, 3, 4, 5

2 ROUTE CHARACTERISTICS
Facility Slope and Intervening Terrain
Average slope of facility in percent:

In the northern half of site slopes range from 0-8 percent towards the south.
The central wetland area is relatively flat 0-3 percent. The southern section
used as a landfill area has slopes up to 30 percent. Assume average slope =
10 percent.

Source: Reference 1
Name/description of nearest downslope surface water:

Three drainage ditches are located at the site. These ditches merge and
carry water approximately 0.9 miles downgradient of the site into Hall's
Brook. Hall's Brook flows 0.2 miles before merging with the Aberjona River.
Further downstream (5.7 miles), Aberjona River flows into Mystic Lake.

Source: References 1, 3
Average slope of terrain between facility and above-cited surface water body
in percent: :

Terrain sloping toward the drainage ditch is estinate at 15 percent (from the
tank farms). Terain sloping towards the wetland are is estimated at
5-8 percent (from the lagoons).

Score =3

Source: Reference 1
Is the facility located either totally or partially in surface water?

No, the facility is located adjacent to drainage ditches and 12-15 acres of
wetland area.

Source: Reference 1 -6~



Is the facility completely surrounded by areas of higher elevation?
No, higher elevations only to the north and southwest of the site.
Source: Reference 1

1-Year 24-Hour Rainfall in Inches

25 inches
Score = 2
Source: Reference 4

Distance to Nearest Downélope Surface Water

Three dainage ditches are located at the site. The last ditch is adjacent to
the tank farm (distance = 20 feet). The lagoons are approximately 75 feet
from the wetland and the landfill is 100 f e‘et from the wetland.

Source: Reference 1

Physical State of Waste -

Waste types disposed at the site included liquids, sludges, and suspended
solids.

Worst = sludge, liquid

Score =3

Source: Reference 1, 2, 3

3 CONTAINMENT

Containment

Method(s) of waste or leachate containment evaluated:

Lagoons - diking apparently sound, lagoons lined, freeboard appears adequate.
Landfill -~ no diversion system, sludge piles uncovered, adequacy of cover
material.

Tanks - containers sealed, in sound condition, and surrounded by containment
structures.

Source: Reference 1, 2, 3

Method with highest score:

Landfill - no diversion, sludge uncovered, adequacy of cover.
Lagoon - file documents indicate liners may be leaking.

Score =3

Source: Reference 4



4 WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated

Trichloroethane
Dichlorethylene

Chrome (Cr+6)
Bis(2-ethylhexyl)phthalate
Dioctyldiphenylamine
N-nitrosodiphenylamine

Source: References 2, 3, 4, 5

Compound with highest score:

Chrome (Cr+6) =18
Dichlorethylene =12
Trichloroethylene = 15
Bis(2-ethylhexyl)phthalate = 12
N-nitrosodiphenylamine = 12

Score =18
Source: Reference 6

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those with a
containment score of 0 (Give a reasonable estimate even if quantity is above
maximum);

Presently, inadequate information is available to estimate total waste
quantity deposited at the site since 1953. However, the presenceof wastes at
the site has been confirmed, so waste quantity will be scored a one.

Score =1
Source: References 2, 3

Basis of estimating and/or computing waste quantity:
See above

5 TARGETS
Surface Water Use

Use(s) of surface water within 3 miles downstream of the hazardous
substance:

The east ditch, Hall's Brook, and the Abjerona River are all Class B surface
water suitable for recreation.

Score = 2
Source: Reference 10



I there tidal influence?
Not applicable

Source: Reference 8

Distance to a Sensitive Environment

Distance to 5-acre (minimum) coastal wetiand, if 2 miles or less:
Not applicable

Source: Reference 8

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less:
There is an estimated +12-acre wetland located on the site. Distance =0.
Score =3

Source: References 1, 8

Distance to critical habitat of an endangered species or national wildlife
refuge, if 1 mile or less:

Not applicable

Source: Reference 13

Population Served by Surface Water

Location(s) of water-supply intake(s) within 3 miles (free-flowing bodies) or
1 mile (static water bodies) downstream of the hazardous substance and
population served by each intake:

Contacts with the loeal health departments have indicated that there is no
present use of surface water within the vicinity of the site.

Source: Ref erence 11



Computation of land area irrigated by above-cited intake(s) and conversion to
population (1.5 people per acre):

No documentation on irrigation within three miles has been obtained. Area

has a high density of commercial and residential properties; no agricultural
uses have been identified.

Source: Reference 1 and File Re\_riew

Total population served:
Presently, no populations are served by surface water.

Source: Reference 1 and File Review

Name/description of nearest of above water bodies:

Not applicable

Distance to above-cited intakes, measured in stream miles:

Not applicable - no intakes

-10-



AIR ROUTE

1 OBSERVED RELEASE

Contaminants detected:

To score an air release, qualitative air sampling is required along with details
on the sampling protocol and the meteorological conditions during the time of
sampling. No qualitative air sampling has been performed.

Score =0

Source: File Review and Reference 1

Date and location of detection of contaminants:

‘

Not applicable

Methods used to detect the contaminants:

Not applicable

Rationale for attributing the contaminants to the site:

Not applicable

2 WASTE CHARACTERISTICS

Reactivity and Incompatibility

Most reactive compound:

Not applicable

Most incompatible pair of compounds:

Not applic.able

-11-



Toxicity
Most toxic compound:

Not applicable

Hazardous Waste Quantity

Total quantity of hazardous waste:

Not applicable

Basis of estimating and/or computing waste quantity:

Not applicable

3 TARGETS
Population Within 4-Mile Radius

Circle radius used, give population, and indicate how determined:
0 to 4 mi 0 to 1 mi 0to 1/2 mi 0to 1/4 mi

Not applicable

Distance to a Sensitive Environment

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:

Not applicable

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less:

Not applicable

=12-



Distance to critical habitat of an endangered species, if 1 mile or less:

Not applicable

Land Use
Distance to.commercial/industrial area, if 1 mile or less:

Not applicable

Distance to national or state park, forest, or wildlife reserve, if 2 miles or
less:

Not applicable

Distance to residential area, if 2 miles or less:

Not applicable

Distance to agricultural land in production within past 5 years, if 1 mile or
less: _

Not applicable

Distance to prime agricultural land in production within past 5 years, if
2 miles or less:

Not applicable

Is a historic or landmark site (National Register of Historic Places and
National Natural Landmarks) within the view of the site?

Not applicable

-13-



FIRE AND EXPLOSION

1 CONTAINMENT

Hazardous substances present:

To score the fire and explosion hazard mode either a state or local fire
marshall must have certified that the facility presents a significant fire or
explosion threat to the public or to a sensitive environment, or there must be
a demonstrated threat based on field observations (e.g. combustible gas
indicator readings). The available records give no indication that either one
of these tasks has been done. Further, the available data do not suggest any

imminent threat of fire and explosion at this site. Therefore the route score
cannot be completed.

Source: Reference 1 and File Review
Type of containment, if applicable:

Not applicable

2 WASTE CHARACTERISTICS
Direct Evidence

Type of instrument and measurements:
Not applicable

Ignitability

Compound used:

Not applicable

" Reactivity

Most reactive compound:

Not applicable

Incompatibility

Most incompatible pair of compounds:
Not applicable

-14-



Hazardous Waste Quantity

Total quantity of hazardous substances at the facility:

Not appli¢éable

Basis of estimating and/or computing waste quantity:

Not applicable

3 TARGETS
Distance to Nearest Population

Not applicable

Distance to Nearest Building

Not applicable

Distance to Sensitive Environment

Distance to wetlands:

Not applicable

Distance to critical habitat

Not appﬁcable
Land Use

Distance to commercial/industrial area, if 1 mile or less:

Not applicable

~15-~



Distance to national or state park, fofest, or wildlife reserve, if 2 miles or
less:

Not applicable

Distance to residential area, if 2 miles or less:

-Not applieable

Distance to agricultural land in production within past 5 years, if 1 mile or
less: :

Not applicable

Distance to prime agricultural land in productioh within past 5 years, if
2 miles or less:

Not applicable

I8 a historic or landmark site (National Register of Historic Places and
National Natural Landmarks) within the view of the site?

Not applicable

Population Within 2-Mile Radius

Not applicable

Buildings Within 2-Mile Radius

Not applicable

-16-



DIRECT CONTACT
1 OBSERVED INCIDENT
Date, location, and pertinent details of incident:

Nc documentation of an incident due to waste disposal practices at the Olin
facility has been obtained.
Score =0

Source: Reference 1 and File Review

2 ACCESSIBILITY
Describe type of barrier(s):

An eight-foot chain-link fence completely surrounds the site. Entry into the
plant is controlled by a gate with an attendant or through the main office
building past a receptionist. Waste storage areas (lagoons and drum areas)
are also fenced within the perimeter fence.

Score =0
Source: Reference 1

3 CONTAINMENT
Type of containment, if applicable:

During the site inspection, sludge in the landfill area was uncovered. Erosion
has oceurred in the sludge indicated. Cover was not occurring frequently.

Score =15
Source: Reference 1

4 WASTE CHARACTERISTICS

Toxici

Compounds evaluated:

Groundwater samples were found to contain elevated levels of cromoform,
1,2-dichloroethane, toluene, bis(2-ethylhexyl)phthalate (DOP), butylbenzyl

phthalate, di-n-butyl phthalate, "N-nitrosodiphenylamine", dioctyldiphenyl-
amine, ammonia, chloride, and sulfate.

Source: References 2, 3
Compound with highest score:
Di-n-butyl phthalate = 2
Ammonia =3
1,2-dichloroethane = 3

Source: Reference 6

-17-



5 TARGETS

Population within one-mile radius

USGS house count - Wilmington Quad.
One mile - 452 houses x 3.8 people/house = 2,000 people

Score =3
Source: Reference 9

Source: Reference
Distance to critical habitat (of endangered species)

Presently, no critical habitats have been identified.
Score =0 '

Source: Reference 13

~-18-



Reference 1.9

8.0 MONITORING/OBSERVATION WELLS

8.1 Number of On-Site Wells: 36 ,
24" PVC metal cased

Diameter and Materials:

8.2 Number of Off-Site Wells: Unknown

Diameter and Materials

'8.3  Well Identification and I:_ggectiori (Include on-site sketch)

*see text - | _ Water Level (ft)l

Location/ Total  Screen Top of Depth to
Well No. Gradient Depth Interval Water Water

. w
~*
[ 54

]

]

1Measurements taken during site inspection to accuracy of 0.01 ft.

8.4 Water Level Instrument/Method:




8.5

8.7

Reference 1.10

Condition of Wells/Seals:

_ Tested by (lab):

See text

Well Records (from site owner, operator, or contractor)

- Wells Installed by (Driller): - See text

Installed for:

Data Obtained by WE (yes/no):

Boring Logs Obtained by WE (yes/no):

Headspace HNU/OVA Readings
Well No. Reading (ppm) Classification

Background ' ' None taken from wells




Reference 1-11

9. COMMENTS AND INTERVIEW NOTES (IDENTIFY SOURCES)

Solvent type odor detected on north section of site. The odor was coming

from upwind (off-site) sources. Wind direction towards the south.




APPENDIX A
REFERENCES FOR HAZARD RANKING SYSTEM
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| WEHRAN
ENGINEERS
& SCIENTISTS

884 EAST MAN STREET
P.Q. 5QX 2008

MICOLETOWN. NY 10940 ' Reference 1.1

WEHRAN ENGINEERING - SITE INSPECTION FORM

1. IDENTIFICATION

Olin Chemical : Middlesex
“Site Name County
8601 086 093 - . I
Mass. Number EPA itegion

2. LOCATION

51 Eames Street . Wilmington
Street/Route No. Town
Clty - - Village
Wilmington
uadrangie

3. INSPECTION

9/16/86 _ . 10:00 A.M.

Date of Inspection . Time of Inspection

Cool, cloudy

~ Weather Conditions and Snow Cover

WE Inspectors (Name) " Title Phone Number
David B. Tompkins - Environmental Scientist (914) 343-0660
Michael F. Richter Environmental Scientist _(914) 343-0660

Other Inspectors (Name) Affiliation ’ Phone Number




Reference 1.2
Site Reps. Interviewed Affiliation Phone Number
Mr. Carl Nelson Assc. Sepc., Env. Affairs (615) 336-4559
Mr. Mark Townley _ Production superintendant (617) 933-4240
4. SITE DESCRIPTION
4.1 Site History as of September 1986 Active Inactive _ X
Years of Operation: 1980 -1986
Owner(s): Olin Chemical Corporation
P.O. Box 248

Charleston, TN 37310

1971 - 1980 Stephan Chemical Company

1953-1971 National Polychemical

4.2

Storage/Disposal (Check all that apply)

Size/Amount Unit of Measure

X A. Surface Impoundmexit Two Surface Lagoons Unknown
_ B. Piles
X C. Drums, Above Ground Three Storage pads Unknown
X D. Tank, Above Ground 12-15,000 gal.
__ E. Tank, Below Ground
X F. Landfill Est. 5 acre
. G. Landfarm

H. Open Dump
_ L spill
— J. Well Field
_ K. oOther( )




4.3 Treatment (Check all that apply)

A.
B.
c.
D.

Burning

Incineration
Underground Injectjon
Chemical/Physical/Biological

4.4 Waste Substances Observed (include hazardous)

Calcuim Sulfate sludge

Reference 1.3

Waste oil Processing
Solvent Recovery

Other Recycling/Recovery
Other ( ' )

Other chemicals/compounds were in tanks/drums and represent raw material.

4.5 Containment of Wastes (describe)

Sludge was observed in disposal lagoons and as a dry precipitant in a landfill

disposal.




Reference 1.4

4.6 Accessibility of Public to Wastes (deseribe)

Site is fenced by 8 ft. chainlink fence

Entrance to manufacturing area controlled by guard.

Drum storage areas for waste materials are also fenced to form storage peds.

5. ENVIRONMENTAL MEASUREMENTS (DURING INSPECTION)

5.1 HNU/OVA Readings (Note locations on site sketch) -.
_Location _ Yalue (ppm) Classification
Background i
No reading above
background
Method/Instrument: HNU Photoionization
5.2 Site Topography (Describe relative to regional features)

Site is loca.teci in a commercial area with homes to the NE and SW. '

Wetland areads located between sludge lagoons and lendfill area.

Other wetland areas are within one mile. _Raierad tracks are located on -
east and west side of the site.




5.3

8.4

5.5

5.8

5.7

Reference 1-°

Site Slope {percent)

Reading
(Percent)
Read from highest disposal area surface to edge of disposal area.
If disposal area is within enclosed basin, report as zero.,
Landfill to wettana . 4pte30%
Manufacturing area _0-3

Aversge _10% _

Prevaliling Direction of Site Slope South

Distance to Nearest Downslope Surface Waters (from edge of disposal area)
Ngme(Dacrigtion Distance Units Permanent/Intermittent
East ditch . _ adjacent Permanent

Intervening Terrain Slope to Nearest Downslope Waters (from edge of disposal
area) ' -

Name/Deseription " Reading (Percent)
East ditch from Tank farm 1 15%
15%

«  Wetland from lagoons

Distance to Nearest Downslope Wetlands (5-acre minimum)

Size (Acres) Distance Units

12-15 acre (est.) adjacent




5.8

5'9

S.10

S.11

5.12

Reference !-6

Distance to Critical Habitat (endangered species)

" Name/Location Distance Units

- . Unknown

Observed Site Geology (Describe from visual observations)

Overburden (soils) see Hydrogeology Section
Bedrock | |
Depth to Rock outcrops poted in SW corner

Distance to Nearest Potable Well (identify on topographic map)

Type (Private/Community/Municipal) Distance Units
Commercial buildiﬁgs on Jewel Drive 200 feet
Private homes NE of site 400 feet
Private homes SW of site . B 500 feet.

Distance to Nearest Off-Site Building

Along Jewel drive 200 ft. e,

Describe Source and Use of Water on Site

Groundwater was used as non-process cooling water at one time.

Presently, no use.




Reference 1.7

6.0 LAND USE

8.1 Distance to Nearest:

Residential Area 400 ft.NKes

Commercial/Industrial . 200 Tt pegpe
Recreation Use miles
Forest _ miles
Wildlife Reserve miles
Historic/Landmark Site miles '
Prime Agricultural Land miles
Agricultural Land miles

7.0 SITE EVALUATION
7.1 Landfills/Open Dumps/Piles (Use N/A if not applicable)

Adequacy of Cover: _ Revegetation on older section good, present area uncovered
and eroding, cover material quite sandy

Adequacy of Runoff Diversion: None present at site.

Potential/Observed Ponding: None observed

Waste Piles Stabilized/Unstabilized:  Erosion noted on uncovered sludge

Permeability/Compatibility of Liner: -No liner present

Observed Seeps: None observed
Adequacy of Leachate Collection: N/A
Adequacy of Run-On Controls: N/A




7.2

7'3

Reference 1.8

Surface Impoundments Size/Capacity

Adequacy of Diking/Diversion Structures: None observed

. Adequacy of Freeboard: Lagoons are presently being emptied, not able to evaluate.

Potential/Observed Leaking: None

Permeability/Compatibility of Liner: Unknown

Adequacy.of Run-On Control: None présent

Adequacy of Leachate Ctl'»llection System: None observed

Containers

Number and Type of Containers Observed: _Three drum storage pads, 2 tank
farms (6-15,000 gal tanks each). :

Container Condition: Good

Observed Leaking (during inspection): N/A

Evidence of Previous Ground Spills:

Evidence of Underground Tank Leaking: N/A

Adequacy of Containment/Diversion Structures: _ N/A




10.0 USEPA SITE INSPECTION REPORT 2070-~13



POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION
EPA SITE INSPECTION REPORT A 5001405104
PART 1 - SITE LOCATION AND INSPECTION INFORMATION - . .
1L SITE NAME ANO LOCATION - '
07 SITE NAME iLsom r~ —~ 02 STARET, ROUTE NO_, OR SPECIFIC LOCATION OENTER
Olin Chemical 51 Eames Street :
S ud Oe 0% COUNTY oo o
Wilmington MA | 01887 Middlesex '
08 COORDINATES 10 TYPR OF SWIERSIP et anel
m— s
42° WB"_E 710 Wlﬂ'}_}'] g::mnn Os 0 C.STATR gacoumr O E MUNCIPAL
W, INSPECTION INFORMATION
3T CATE OV NGPEETON |2 SITLSTATUS | GJ YUANG OF GPERATION
9,16, 86 Q acTve 1953 | 1986 e UNICNOWN
T B sucTve SGesq i 608G Ye
Chant o At arevy)
CAEBA O & EPACONTRACTOR . O C.MUMCIPAL 0 0. MUNCPALCONTRACTOA _______
O £ STATE @ #. sTATECONTRACTOR _Wehrarf’ eering _ ga omen —
58 SaiF WIPEETOR 3o v g = ORGANIATION 8 TELEPHONG NG.
David B. Tompkins Environmental Scientist Wehran Eng. l914)343-0660
|08 GTHEA NBPECTORS 0 TR 71 ORGANTATION 12 TELEPHONE NO.
Michael F. Richter Environmental Scientist - Wehran Eng.  |(914) 343-0660
( )
{ )
( ) l
( )
13 SITR REPRESENTATIVES INTERVIEWED 14 T 16A00R&38 Olin Chemical Group 18 TELEPHONE NG
Carl Nelson Spec. Env. Aff. |Charleston, TN {615)336-4559
; Plant Olin Chemical Grou
Mik aroup
ike Townley Superintendant | wWilmington, MA (617 933-4240
« )
1]
( )
{ )
, ()
T ACCISS GANED 87 [ 18 Thali OF WOPECTION | 10 WEATHEN CONDITIONS
1Chous ey
X PERMISSION 10:00 A.M. cool, cloudy
O WARRANT
IV. INFORMATION AVAILABLE FROM
Q1 GONTAGT 02 OF (ApemowOrgsmnsesy 03 TELEPHONE NO.
Harish Panchal MDEQE (6171292-5785
04 PERBON AESPONSIBLE FOM SITE INSPECTION FORM 08 AGENCY 08 ORGANZATION o7 TELEPHONE NO. C8 DATE
David B. Tompkins Wehran Eng. (914) 343-0660 9,22, 86
MONTH OAY YEAR

EPAFOMM 2070-13 (7-91)



SEFA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 2- WASTE INFORMATION

L IDENTIFICATION

01 STATE | 02 SITE MUMBER ‘
MA |D001403104

(L. WASTE STATES, QUANTITIES, AND CHARACTERISTICS

03 WASTE CHARACTENSTICS (Chove of ar aswys

O PYSICAL STATES (Chass 20 vear cnsyy &W—Af-ﬂ!—
smo ., gsaum p— - e
g:mm_ . UQUD * TONS CARDIOACTVE OO RAMARE O K ARACTVE
auoGe a.aas 0. PEREISTENT Q s GTARLE O L NCOMPATILE
CUBIC YARDS  —oesemerereeee O M. NOT APPLCARLE
C 0.onan
—~ 40, OF e
i, WASTE TYPE
CATROOAY SUBSTANCE NAME 01 GROSS AMOUNT |02 UNIT OF MEASUAE| 03 COMMENTS
SWw SLOGE Calcium Hydroxide
ouw OLY WASTE
0L SOLVENTS
() PESTICIDES
oce " OTHER ORGANIC CHEMICALS
©0c INORGANIC CHEMICALS
" ACD ACIOS
BAS BASES
MES HEAVY METALS
V. HAZARDOUS SUBSTANCES rsee
01 GATEGORY 02 SUBSTANCE Nadg 03 CAS NUMBER 04 STORAGE/DIBPOSAL METHOD 08 CONCENTRATION &“‘ﬁ‘”ﬁ_ ’3,,0,,5
anhydrous ammonia 7664417 '
ACD hydrochloric acid 7647010 Tank
liquid chlorine 778205 Tank
ACD sulfuric acid 7
ormaldehyde 50000 Tank
sodium nitrate 7632000 Tank
sodium_chloride 7647145 Tank
sodium hycloxide 1310732
nonyl phenol 3 Jank
aluminum hydroxide 21645512
eluminum chloride 7446700
diphenylamic 122394
ACD chlorosulfonic acid 7790945
urea 57136
OLW hydrozene 302012 _Tank
dioclylphthlate 117840 Tank
V. FEEDSTOCXS r3ee —cas /
|- CaTEGORY 01 FERDITOCK NAME 02 CAS NUMBEA CATEGORY 01 FEEDSTOCK NaME 02 CAS NUMBER
FOS 0SS
FOS FOS
FOS FOS
fOS FOS

YL SQURCES OF INFORMATION /Cav epents eromnons. 6.6 sume Sos. aneuse svaves. ‘aserm

DEQE File documents, Woburn office
Ecology and Environment, Inc., 1980. Field investigations of uncontrolled hazardous waste sites

EPA FORM 2070-13(7-81)



POTENTIAL HAZARDOUS WASTE SITE | L IDENTIFICATION

PN 01 STATE| 02 SITE NUMGER
A SITE INSPECTION REPORT I Toa | D001 405,04

-,
N PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I HAZARDOUS CONDITIONS ANO INCIDENTS

01 Gt A GROUNOWATER CONTAMINATION 02 (g OBSERVED (OATE: 2/1982 ) O POTENTAL. O ALLEGED

03 POPULATION POTENTIALLY AFFECTED:
Past waste disposal practices have resulted in wastes contacting the water table. Analysis by
Malcolm Pirnie (1982) has indicated the presence of inorganic and organic contaminants in the
groundwater reserve.

01 CXB. SURFACE WATER CONTAMINATION 02 3 OBSERVED(OATE: L1034 ) O POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: e 04 NARRATIVE DESCRIPTION
Monitoring of the surface water at the site indicates that discharge of contaminants has occurred

along the east side of the site. Discharge has occurred from potential reledse from storege tanks and
from groundwater contribution to the East Ditch (Class B water).

0t §) C. CONTAMINATION OF AR ' 02 O OBSERVED(DATE:
03 POPULATION POTENTIALLY AFFECTED:

No quantitative air sampling has occurred. However, a known release of hydrogen chloride occurred
on November 18, 1985, which required evacuation. Town of Wilmington Health Depurfment flles
indicate history of complaints from odors. ,

) @ POTENTAL O AULEGED

01 aamm 02 O OBSERVED (DATE: ) & POTENTWL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRPTION

Several chemicals on the site are known to-be strong-oxidizing agents.

01 (] £ ORMECT CONTACT 02 O OBSERVED (CATE: ) O POTENTIAL C ALLEGED

03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTNION )
Unknown

01 K1 F. CONTAMINATION OF SO, 02 ] OBSERVED (OATE: ) 8 POTENTWAL O ALLEGED

03 AREA POTENTIALLY AFFECTED: 04 NARRATIVE DESCAPTION

iAnmey
Approximately 20 cubic yards of soil were removed in 1982. Potential exists for additional soil
contamination due to leeaking PVC liners in lagoons.

01 (5 Q. ORINIING WATER CONTAMINATION 02 (] OBSERVED (DATE: ) © POTENTIAL O ALLEGED
03 POPULATION POTENTULLY AFFECTED: a4 NARRATIVE DESCRIPTION
Groundwater is used for drinking within 400 feet of the site. No analytical testing of private wells

has occurred. Municipal water wells are also within one mile.

01 1 H. WORKER BXPOSURENJURY mam(mra_.hme_l.ﬁ.,.l.gfs Q POTENTIAL 0O ALLEGED
04 NARRATIVE DESCRIPION

Onabove date, a worker was overcome by fumes vented from a building where blowing agents were
utilized. Exposure to fumes resulted in worker falling.

01 & 1. POPULATION EXPOSURENJURY 02 0 OBSERVED (OATE:
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

No documentation of an incident. However, in November 1985, the ares surrounding the site had
to be evacuated due to release of gasses when a stack scrubber malfunctioned.

) ¥ POTENTAL O ALLEGED

€Pa QM 2070-13(7-01)



POTENTIAL HAZARDOUS WASTE SITE L DENTIFICATION
< 1 STATE|O02 SITE NUMBER
\-;EPA SITEINSPECTION REPORT AT ST

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

R HAZARDOUS CONOITIONS ANO INCIDENTS cCansmes

01 X J. CAMAGE TO FLORA ' 02 O ORSERVED (DATE: ) CQ POTENTWAL 0 ALEGED

Several file documents indicate flora stress is visible near where the acid pits were formerly located.

01 O K. OAMAGE TO FAUNA 02 O OBSERVED (DATE: ) 0 POTENTIAL QO ALLEGED

04 NAPRATIVE DESCRIPTION sraamse savese of apssmn

Unknown

01 O L CONTAMINATION OF FOOD CHAIN 02 O OBSERVED (DATE: ) QO POTENTIAL O ALLEGED

04 NARRATIVE DESCRIPTION

Unknown

01 I M. UNSTABLE CONTANMENT OF WASTES 02 O QUSERVED (DATE: ) C POTENTAL O ALLEGED
ety Ausadr Slangmng SR, Lostuny Surte .

03 POPULATION POTENTIALLY AFFECTED. «mmm

Previous waste disposal practices included dumping into unlined pits and open ditches which contained
surface water. .

01 5 N DAMAGE TOQ OFFSITE PROPERTY 02 O ORSERVED (CATE: ) 8 POTENTAL S MLEGED
04 NANRATIVE DESCRIPTION
Contaminated surface water flows into Hall's Brook and further downstream into Aberjona River.

Impact on downstream environments unknown.

01 X O. CONTAMINATION OF SEWERS. STORM DAAINS. WWTPy &lemm
04 NARRATIVE DESCRIFTION

Non-sulfate wastes generated on-site are released into the municipal sewer system. Reportedly,
complaints regarding high chloride, sulfate, and ammonia levels in the sewer effluent have been-
made on several occassions.

) R POTBNIAL = ALEGED

01 C P. LLEGAL/UNAUTHORIZED DUMPING 02 O OBSERVED (DATE: ) C POTENTWL = ALLEGED _

Site is entirely fenced with guards control_ling" access gates. Illegal dumping is not likely.

08 DESCRPTION OF ANY OTHER KNOWN. POTENTIAL, OR ALLEGED HAZARDS
Unknown

’

L. TOTAL POPULATION POTENTIALLY AFFECTED: +20,000

V. COMMENTS

V. SQURCES OF INFORMATION /oo senns resemnsss. ¢ ¢.. suse Sox. sompm snaven. meen)

Geotechnical Engineers, Inc. Report on Groundwater and Surface Water Study, Stepan Chemical
Company, Wilmington, MA, December 1978.
Malcolm Pirnie, Inc. Hydrologic Investigation of Olin Chemical, February 1982

-LEQE RCRA file, Woburn office

EPA FORM 2070-13 (7-81)



POTENTIAL HAZARDQUS WASTE SITE
SITE INSPECTION
PART 4 - PERMIT AND DESCRIPTIVE INFORMATION

!
l

L IDENTIFICATION
01 STATE
I MA | 001403104

03 DATE IS8LUED

04 DXPMATION DATE

D J. NONE

Landfjll - DEQE

. SITE DESCRIPTION

09 STORAGE/CIFOSAL (Chuse af ot apawy

B8 A SURFACE BMPOUNDMENT
= 1.

O C. DMUMS, ABOVE GROUND
@ 0. TANK, ABOVE GROUND
Q E TANK, SELOW GROUND
£ F. LANDFRL

Q Q. LANDFARM

C M. OPENDUMP

O LomHeER

G2 AMOUNT

O3 ST OF MEASURE

]

08 TREATMENT Khass ot saar spwy

O A NCENERATION
O 8. UNDERGADUND INJECTION
Bl C. CHEMICAL/PHYSICAL

T Q 0. MOLOGICAL

O £ WASTE O PROCESSING

G F. SOLVENT RECOVERY

T Q. QTHER AECYCLING/RECOVERY
O M. OTHER

06 QTHER

(3 A SULDINGS ON SITE

08 AREA OF SITE
50

07 COMMENTS

TNPP (wytpx 312).

Ten tanks are located on site and according to MDC records, the. following were stored on-site as of
. June 1980: formaldehyde, nonyl phenol, dinonyl phenol, ethyl hexoic acid, dioctylphthlate, process oil,

V. CONTAINMENT

01 CONTANNMENT OF WASTES /Chuet sy
Q A ADEQUATE. SECUNE

Q 5. MODERATE

£ C. INADEQUATE. POOR

O 0. NSECURE. UNSOUND, DANGERCUS

02 OESCAPTION OF DRUME, DNONG. LINERS. BAANENS, ETC.

Two PVC-lagoons are located on site with reports of leaking liners and overflowing conditions.
Alleged spills in the tank storage areas are also reported.

Y. ACCESSIBILITY

Ot WASTR EASRY ACCEBSIBLE:

YES R NO
c2comeents g fence surrounds entire site and gates have attendants.

Vi. SOURCES OF lN'ORlMAﬂON (G50 APOEE FO/rUness. 6.0 SUN DL SUVING SAYER. P

December 1980.

Ecology and Environment, Inc., Field Investigations of Uncontrolled Hazardous Waste

Sites,

EPA FOMM 2070-13 (7-81)



o POTENTIAL HAZARDOUS WASTE SITE LU,
wEFA SITE INSPECTION REPORT MA | D001403104 °
PART 5- WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA
IL. DRINKING WATER SUPPLY
01 TYPE OF DRINXING SUPPLY G2 STATUS 03 DISTANCE TO SITE
ONout an eppatanie)
SURFACE welL ENDANGERED  AFFECTED  MONITORED 0.75
COMMUNTY AD . e AD 8.0 c.o —
NON-COMMUNITY eQ o.@ 0.0 eo £.0 o010 _m
L. GROUNOWATER
01 GROUNMOWATER USE ¢ VICIMITY et sney
Q A CrLY SOURCE FOR ORRNGGNG X 8. ORsecNG O C. COMMERCIAL. MMOUSTMAL, MAIGATION an\ﬁ.w
. 1O%ur ensess aathend &
COMMERCIAL, NOUSTIIAL, FWNGATION
L L T ]
20,000+ +400 ft
02 POPULATION SERVED SY QROUNOWATERN 03 OISTANCE TO NEAREST DRPOUNG WATER WELL .
. 04 OEFTH TO GAOUNDWATER : NM‘I;OG'?JTMBM uﬂnmm wgmnu.m uac:mm
-9 1 utheas 5 i . Yes c:fuo
08 DEICAFTION OF WiELLS SERESIRE Gl Sutngs : .
Presently 36 monitorinﬁells ar—:i:).cated-;t the site. All wells are located in the unconsolidated

aquifers. Approxmimately 20 private wells are locdated within 2,000 feet. One municipal well is
located within one mile. ) ’

10 AESHARGE AREA Bephar%'_e occurs through the 11 DCHARGE AREA Groundwater discharges into the
@ ves |comments infiltration of precipitation A YES |COMMENTS egst and south ditches. Upward
QNo through the uncansol;dated deposits. ONO | yertical movement has been noted near GW19
IV. SURFACE WATER '
G SUAFACE WATER USE /Cruas eomy

3 A AESERVOM. RECREATION 0 8. FGATION, ECONOMICALLY O C. COMMERCIAL, NOUSTRIAL Q O. NOT CURRENTLY USED
DRINIUNG WATER SOURCE WMPORTANT RESOURCES .

02 AFFECTED/POTENTIALLY AFFECTED SO0KES OF WATEN

name: East Drainage Ditch (Class B water) - - on site AFFECTED  ©  OISTANCETOSTE
Hall's Brook a 0.9 -
_ﬁngrgana River! a 1.1 (mi)
ystic L.ake a 6.8 i)
V. DEMOGRAPHIC AND PROPERTY INFORMATION
2% TOTAL POPULATION WATMIN USGS house count 02 OISTANCE TO NEAREST POPULATION
ONE (1) MILE OF SITE ™O OF SITE THRER OF SITE
2,060 o 10,040 o OV £400 feet
Q. OF FOFRCNS ND. OF FOREONS 0. OF PEREOIS
33 NUMBER OF SUILDINGS WITHIN TWO (2) MLES OF SITR - 04 OISTAMCE TO NEAREST OSP-SITE BUSLOMNG
2,642 ) 1400 feet -
13 POPULA TION WITIHIN VICINITY OF SITE anw VU NPy 7 808, 6.6, ASEL HINPE, SUITEY SEBMNING LOS ey

Closest homes SW and NE of site.
Total population within three miles is estimated to exceed 22,800 people.

A FOPM 2070-13 (7-81)



POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION

A
> SITE INSPECTION REPORT e S |
SEFA PART § - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL OATA  tia | D001£03104

VL ENVIRONMENTAL INFORMATION

01 PERMEARIITY OF UNGATURATED ZONE (Chens eney
CA10-*=10"%comvase (DB 10~*=10"%cawsec O C.10"¢=10-3cm/eec [ D. GREATER THAN 10-3 crwsec

[[02 PERAEASRITY OF SEOROCK Crwet oo
0 A MPERMEABLE Gt ARLATIVELY MPERMEARLE D C. TIVELY PERMEASLE O D. VERY

00 oum 104 snnen 110=4 = 10~ aweew 10~ = 1™ onven B o 10~ caven
[GI0RPTH TO BEDROCK | 04 ORPTH OF CONTAMINATED SOL Z0NS 08 308 ar
8-23 - unknown unknown
04 NET PRECIPTATION (07 ONE YEAR 14 HOUR RASE Al 08 SLOPE '
13.5 . 2.5 STEROPE | DRECTIONOPF SITE SLOPE , TEMAAN 0P
: v : : oy 5710 w| South ‘ i »
08 FLOGO PGTENTIAL 0
smeisey_ 100 N/A O STEISON BARNER I5LAND. COASTAL HIGH HAZARD AREA. AIVERINE FLOODWAY
71 CISTANGE TO WETUANOS (6 ase summeny N 12 GISTANGE TO CINTICAL HASITAT s/ snsesgares ssowees
. Wetland on site .
ESTUARINE OTHER )
A {mh a 0 ) ENOANGERED SPECIES:
(13 LANO U32 w vicaTY
DISTANCE TO:
AGRICULTURAL LANCS
COMMERCIAL/INOUSTIIAL PRIME AG LANO AGLANO
Unknown
a__8djacent ., c. mg Q. ()

|74 CESCAPTION OF SITE 4 AELATION TO SURAGUNORNG TOPOGRAPHY

‘A complex of manufacturing buildings are located on the northern section of the site. The Central
section is a low-lying wetland area with a series of east-west drainage ditches. Additional ditches are
located to the east and west. Southern section of site is wooded and landfill is located in SW corner.

Drainage from the site is to the sourth and into Hall's Brook which drains into the Aberjona River.
Railroad tracks running north-south form the east and west boundries.

Vil. SOURCES OF INFORMATION /Coe ascants rereransss. 5.¢.. caaw Moe. Sompss snovem, rasanm

DEQE, File Documents, Woburn Office

EPA FORM 2070-13(7-81)




POTENTIAL HAZARDOUS WASTE SITE

L DENTIFICATION

SEFA s s s eaanon_ LMA | DU 18104

A SAMPLES TAXEN . .
- [T T,
GROUNOWATER 58 Geotechnical Eng. (DWPC) Dec 1978

. SURFACE WATER 57 Geotechnical Eng. (DWPC) Dec 1978
WASTE (sludge) 3 Geotechnical Eng. (DWPC) - Dec 1978
AR
AUNOPE
T8
sc 5 Ecology and Environment (USEPA) . Dec 1980
VEGETATION )
oT™HER

L FIELD MEASUREMENTS TAKEN

. 02 COMMBNTS

! Explosivity Ecolﬂjy_and Environment Consistently 0 results
O9 Meter Ecology and Environment Consistently 20 results
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IRN' . MALCOLM PIRNIE, INC.

ENVIRONMENTAL ENGINEERS, SCIENTISTS & PLANNERS

February 25, 1982

Mr. David Vaughn

Olin Chemicals Group
Environmental Affairs
Lower River Road

P.0O. Box 248

Charleston, Tennessee 37310

Re: Olin Contract No. CS-WI-0000-01618
Hydrogeologic Investigation
Wilmington, Massachusetts

Dear Mr. Vaughn:

In accordance with the subject contract we are pleased.to
submit a final draft of our special study report-entitled
"Hydrogeologic Investigation®™ for the Wilmington plant.

The investigations indicate that the ground water and sur-
face water regimes at the plant are complex. Alsoc concen-
trations of inorganic and organic materials in the ground-
water and surface water are quite variable.

Overall it appears that only the v NS NIRRT
BWRPEN, a lesser extent, spmmimsinwpinat——"

Major source areas for these materials have been identified.
A phased remediation program has been recommended for your
review. The program identifies expeditious remedial actions
already taken by 0Olin during this investigation, recommends
further actions and outlines a monitoring program.

If you have any questions or require additional information,
please do not hesitate to contact us.

Very truly yours,
MA??OLM PIRNIE, INC.

.P.G.

/
}ébhard P.:B ell, P.E. Steven P. Maslansky,
Vice President

RPB:hkh
enclosure

2 CORPORATE PARK DR. BOX 751 WHITE PLAINS, NY 10602 914-694-2100 TELEX 137364



SUMMARY OF FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

The purpose of this report is to discuss the results of a
hydrogeological investigation of the Wilmington site
performed by Malcolm Plrnle, Inc. (Pirnie). The extent
and movement of material in ground water and surface
water will be discussed and a plan of remediation will be
outlined.

The 0Olin site is underlain by crystalline bedrock of
Precambrian to Carboniferous and possibly to Triassic
age, -Pleistocene glacial material, and Recent organic and
man-made fill material.

The ground-water hydrology is governed to a large extent
by the topography and the bedrock_contours, _The.reglonal

il ek . R - In addltlon to
recharge through the unsaturated zone, other sources of
water for the ground water are the streams and the small
pond, as well as man-made (cultural) contributions.

Ground-water discharge from the site is considered to be
essentially constant. Overall it is indicated that
between 71,000 gpd (April data) and 88,000 gpd (Augqust
data) was discharged from the site. Both of these esti-
mates include discharge of water from the sludge lagoons
(estimated at 8,000 to 10,000 gpd) and sewers and sumps
(perhaps 2,000 to 4,000 gpd).

The net surface water discharge was measured to range
between 0.21 and 0.32 mgd with a typical value of 0.22
mgd (81 MG per year). This is in the same range as the
calculated total discharge estimated from ground-water
flow and runoff.

On the basis of the contours of specifzc conduotance,

!‘ron these two source areas, nat!r'tﬂd m
) ﬂJh«-ut w1th a loca ized dlscharge from the
southwest of the lagoon area. There appears to be dis-
persion of the materials with migration.

A water budget analy51s was used to determlne that the
", ; Lagoon 2 was

o tyet analyzed.

MPiRNIE" o
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9. Durlng typical conditions in April (several days after a
rain event), total site ground-water discharges were
approximately 480 lbs/day of chloride, 2,065 lbs/day of
sulfate, and 185 lbs/day of ammonia, as shown in Table
IV-7. At the same time the total net load emitted from
the site as gauged at SS-16 and SS-5 was 535 lbs/day of
chloride, 930 lbs/day of sulfate, and 350 lbs/day of
ammonia.

source is

related to the leaking sewer repaired earlier in 1981.
Ammonia moves along the predominant routes of ground-water
flow. Volatiles (with concentrations above 0.05 mg/1) in
the ground-water regime are bromoform, 1,2 dichloroethane,
toluene, and methylene chloride. It appears that volatile
concentrations in ground water drop off significantly a
fairly short distance away from the areas of concentratlons
above 0.2 mg/l (storage tanks and lagoons).

11. Priority pollutant Volatiles were detected in the East
Ditch with the highest concentrations entering the site
at station SS-1 on the northern boundary of the site.

13. In regard to priority pollutant base/neutrals, roughly
0.1 to 2.5 lbs/day of DOP were calculated to be emitted
from the ground water, while 0.15 to 5.0 lbs/day were
measured leaving the site. A typical value appeared to
have been 0.4 lbs/day. In regard to N-nitrosodiphenyl-
amine a typical value leaving the site during the study
appears to have been 0.01 lbs/day (as N-nitrosodiphenylamine).

14. There were no non-priority pollutant base/neutrals above
detection limits. The only non-priority pollutant volatile
that was detected was acetone, at 0.05 ta 0.2 mg/l. The
source was unkown.

-1l : ¥ Ali other inorganic and organlc prlorlty
pollutants studied appear to be of no concern.

IRNI



16. Of the incrganic and organic materials of possible concern
discussed above, ammonia is considered to be of somewhat
greater concern than the organics. It does not appear
that even typical net chloride and sulfate discharges
represent a significant water quality problem.

The first phase of any remedial measures program should
address reductions of ammonia. Reductions of chlorides
-and sulfates also are of some interest and are expected
to be related to reductions in ammonia. The second phase
of the program should address reductions in priority
pollutant organics. The third phase would include moni-
toring to quantify the improvements obtained by earlier
phases.

17. The lagoons are the most crucial area for application of
remedial measures for ammonia. As discussed earlier, the
lagoons are believed to be the largest single source of
ammonia. They also are a major source of sulfate and
chloride, and a minor source of a few organics. The
primary remedial measure in the lagoon area is excavation
of sludge and replacing the liners with a more secure
liner system. These remedial measures have been completed
for Lagoon 1.

18. Discharge of both organic and inorganic chemicals from
the gsite, especially into the East Ditch, can be decreased
by remedial measures in the storage tank area.

19. 1In order to obtain immediate reductions in contamination
of water near the storage tanks, recovery well pumping
has been initiated, and should be continued.

20. Considering the nature of the organics being discharged
and all other factors, it was recommended that either a
multiple recovery well system or an interception ditch be
implemented. The multiple recovery well system has been
implemented. ’

21. Because contaminants which have accumulated in and on the
banks of the East ditch represent a substantial source of
contaminants which may be readily transported off the
gsite by stream flow, removal of this material is deemed
an essential remedial measure.

22. The measures proposed above should reduce the discharge
of materials from the Olin site. However, further moni-
toring of the ground and surface water should be done to
document the efficiency of the remedial measures imple-
mented and to determine if any further action appears
warranted.

MPRRIE >
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I. PURPOSE OF REPORT

The purpose of this report is to discuss the results of a
hydrogeological investigation of the Wilmington site performed
by Malcolm Pirnie, Inc. (Pirnie). The extent and movement of
material in ground water and surface water will be discussed
and a plan of remediation will be outlined.
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II. GENERAL SITE DESCRIPTION

Location .

The 0lin site is located in Wilmington, Massachusetts,
shown on the USGS Wilmington Quadrangle map (7% minutes) at
approximately 42° 32' N. latitude and 71° 10' E. longitude.
Figure II-1 shows the plant location. The site is approximately
49 acres and is bounded on the north by Eames Street, on the
east and the west by the MBTA railroad tracks and to the south
by the Wilmington-Woburn town line, beyond which lies the
' Woburn town refuse disposal area. The plant facilities are
located in the northern part of the site and two lined sludge
lagoons occupy the central portion; the southern half is
wooded. Drainage ditches bound the site on the eastern and
western edges; a third drainage complex bisects the gite
running west to east. Surrounding this drainage sysE;h is a
low lying swampy area, with a small pond. The plant is located
on a topographically high area which includes some filled
area. The southern end of the site is also a topographic
high. The plant landfill area for the calcium sulfate sludge
is located on or near the southern boundary of the site.

Upstream to the north from the Olin site are several
manufacturing plants. To the east of the MBTA railroad tracks
is a drum reclaiming company. To the west is a roofing manu-
facturer and another chemical company. Also to the west is
substantial tract of land (47 acres) which drains into the
complex bisecting the Olin gite from west to east.

Geology
The Olin site is underlain by crystalline bedrock of

Precambrian to Carboniferous and possibly to Triassic age,
Pleistocene glacial material, and Recent organic and man-made
fill material. Figures II-2 through II-5 illustrate the
geology of the site. The bedrock consists of gneissic rock

M o
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with abundant quartz-infilled fractures. Outcrops occur in
the northwest and southwest corners of the site and along the
banks of the eastern drainage ditch. The outcrops appear to
be somewhat fractured, with steeply dipping fracture planes.
However, the borings conducted as part of this study showed
the subsurface rock to be less fractured. (Boring procedures
will be discussed in the next section). The borings also
indicated the existence of a bedrock valley, possibly bisect-
ing the site from the east to the west, in the central portion
of the site. This bedrock valley appears to dip towards the
west. Figure 11-6 shows the bedrock contours.

The glacial material consists of unconsolidated material
that can be divided into two subunits: till and outwash
material. _

The till overlies the gneissic bedrock and consists of
unstratified, poorly sorted sands, silts and gravel with some
large cobbles and boulders. Till is deposited by and directly
under a glacier and is not reworked by meltwater streams.

The outwash material overlies the till and is made of
well to poorly graded sands and silts, with traces of gravel
and clay. Outwash material is deposited at the edge of a
melting glacier by meltwater streams.

The Recent surface organic layer overlies the outwash
material, primarily in the low-lying areas of the site.

Local'ﬂxdrologx
Surface water flow is controlled by the three major ditch

systems: the East Ditch, the West Ditch and the South Ditch
complex. (Please note that ditch designations used in this
report differ from designations by others in earlier reports.)
The East Ditch flows along the length of the site and contains
water year-round due to flow from upstream. The only influent -
stream to the East Ditch is the South Ditch. The East Ditch
also contains a spring (SS-2) which emanates from the stream
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bed. The fluid is golden-brown and appears to be emanating
from the stream bed at a faster rate than the stream flow.

The West Ditch also flows along the western boundary, turns
east and becomes the beginning of the South Ditch. There are
several small ephemeral influent streams from the western side
of this ditch. The West Ditch becomes almost completely dry
during the dry season. The South Ditch complex is actually a
series of streams in a lowlying swampy area. In addition to
the West Ditch, a source of water into the South Ditch is an
intermittent non-contact cooling water outflow ditch which
flows between the sludge lagoon and the western MBTA track.
The South Ditch system becomes almost completely dry during
the dry season. A small intermittent pond is also part of the
South Ditch drainage system. )

The ground-water hydrology is governed to a large extent
by the topography and the bedrock contours. The regicnal
ground-water flow is generally towards the southeast and
occurs mainly in the glacial material. In addition to recharge
through the unsaturated zone, other sources of water for the |
ground water are the streams and the small pond, as well as
man-made contributions. This subject will be discussed in
greater detail in Chapter 1IV. :
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III. INVESTIGATORY PROGRAM

Previous Investigations

In 1978, Geotechnical Engineers, Inc. (GEI) was contracted
to undertake a ground-and surface-water study of the plant
area by the Massachusetts Department of Environmental Quality
Engineering. Twelve soil borihgs were performed and eleven
monitoring wells were installed around the site to determine
subsurface conditions. Ground-and surface-water samples were
analyzed for selected organic and inorganic parameters.

In 1980, New England Pollution Control Company, Inc.
(NEPCO) was requested by Olin to investigate the area on the
eastern boundary of the site where black material was discharg-
ing out of the east bank. Eleven soil boring; were made and
five observation wells were installed. Samples of the black
material were analyzed and ground-water measurements'were made
to determine direction of flow.

Present Investigation

This study program conducted by Pirnie over a one-year
period during 1981 included both field and laboratory investi-
gations and observations. The year was divided into four
quarterly investigation periods. During the second quarter,
the program was further split into three monthly investigation
periods. The field work was'perfbrmed by Pirnie personnel.
The laboratory work was performed by the Pirnie laboratory in
White Plains, New York and by Mead/CompuChem, Incorporated
(CompuChem) in Research Triangle Park, North Carolina.

Field Work

The field investigation at the Olin site consisted of
investigation of the geological material, the surface and
ground water and the pertinent treatment and disposal
facilities.
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The geoclogical material was investigated through two
methods. Soil borings were performed and continuous soil
samples. were taken in order to determine characteristics of
the subsurface material through laboratory analysis of mois-
ture content, pH, cation exchange capacity and sieve-hydrome-
ter grain-size distribution. Test pits were dug to further
investigate the subsurface. Monitoring wells were also in-
stalled to investigate ground-water conditions.

Investigation of the surface-and ground-water conditions
at the 0Olin site includes water level and flow measurements,
field physiochemical analysis and water sampling, a total of
29 ground-water and 14 surface water sampling stations. Three
samples each were also taken from the sewer system and the
lagoohs in order to define sources of contamination. Table
III-1 lists the total sampling stations. Figure III-1l shows
their locations. )

o Soil Boring and Monitoring Well Installation. When
Pirnie started investigations at the Wilmington site, there
were 16 pre-existing monitoring wells on-site. In order to
provide a more comprehensive sampling grid and obtain more
information on the subsurface, six new well sites were con-
structed with a total of ten new monitoring wells. Four of
these 8ix well areas consist of a nested well system, which
contain two monitoring wells (one shallow and one deep) lo-
cated 'next to each other. A large-diameter well was also
constructed near the northeast storage tanks for general
observation. Well Gw-2, after being destroyed by a backhoe,
was replaced before the August sampling period. The new well
was designated GW-2A. An additional monitoring well, Gw-23,
was installed near the storage tanks at the same time. Three
drive-point monitoring wells, GwW-24, GW-25, and GW-26, were
also installed near the west ditch before the August sampling.
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TABLE III -1

SAMPLING STATIONS - OLIN - WILIMINGTON

Ground Water Surface wWater Sewer Lagoons
GW-1 Ss-1 SUMP 1 LAGOON 1(SOLID)
GHW=-2 + 2A §S-1A TOWN SEWER LAGOON. 1(LIQUID)
GW-3 §S8-2(SPRING) PLANT SEWER LAGOON 2(LIQUID)
GW=-4 §s-5
GW-5 SS-11
. GW-6 §§-12
GW=7 §5-16
Gw-8 , SS-N-A
GW-10 SS-N-B
Gw-11 SS-N-C
GW-12 SS-N-D
GW-13 ! SS-N-E
GW-14 : SS-N-F
GW-15 SS-N-G
. GW-16
GW=-175*
GW=17D**
GW-18S
GW-18D
GW-19s
GW-19D
GwW=-20
GW-21
GW-22S
. GW-22D
GW=-23
Gu-24
GW-25
GW-26

Recovery .Well -1

* S = Shallow
** D = Deep
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o Test Pits. Test pits were dug in March 1981 and
August 1981 around the northeast storage tanks to further
assess the subsurface material, to install a recovery well,
and specifically to delineate the extent of contaminant move-
ment around the tank area. The test pits were dug using a
backhoe provided by George Gately, of Wilmington, Massachusetts.
Two test pits were dug in March, 1981. Four test pits were
excavated during the August, 1981 period. '

o water Measurements. Ground-water level measurements
were taken at each investigation period during the four quar-
ters, totalling six measurements for the year. The measure-
ments were taken using a drop light. Ground water elevations
were then calculated, and potentiometric maps of, the ground-
water table were drawn.

Surface-water flow velocity measurements were made either
with a Marsh-McBirney flow meter or a weir. Cross-sectional
measurements of the stream were taken at each flow measurement
station in order to calculate stream discharges. Two weirs
were contructed by Pirnie personnel in order to measure stream
flow more precisely. One weir was constructed in the South
Ditch near its confluence with the East Ditch. The other weir
was built downstream of the non-contact cooling water effluent
pipe. Figure III-1 shows the location of the weirs and flow
measurement stations.

o Physiochemical Measurements. The field physiochemi-
cal measurements made were pH, temperature, specific conduc-
tance and dissolved oxygen (D.O.). Table I1II-2 shows the
schedule of measurements. Measuring techniques and types of
equipment used are listed in Appendix A.

These field physiochemical measurements (except the D.O.)
were performed at the major surface and ground-water sampling
stations, (designated SS and GW, respectively) for all of the
sampling periods. The D.O. was taken during one sampling
period only, to ascertain whether the geochemical system was
operating under aerobic or anaerobic conditions.




o Well and Surface Water Sampling Techniques. Samp-
ling was performed using two methods, a PVC bailer for the
ground-water samples and by dipping the sample bottles to
obtain surface water samples. The order of sampling was from
less contaminated to more contaminated stations, in order to
lessen any possibility -of cross-contamination of samples.

To obtain the ground-water samples, the total volume of
the wells was evacuated three times before gampling, with a
1x-inch PVC bailer. Samples were also obtained by use of the
bailer. For sampling volatiles care was taken not to agitate
the ground water while sampling. The bailer was rinsed with
distilled water after each well sampling was completed. The
bailer was rinsed with acetone, then distilled water after
sampling wells with high levels of organic contaminants.

Surface water sampling was performed by dipping the
sample bottle below the stream surface, in order to obtain a
more representative sample from the stream flow.

o] Lagoon Monitoring. The two sludge lagoons were also
monitored through sampling and water level measurements. In
order to monitor Lagoon 1, the smaller 195 ft. by 195 ft.
lagoon, four one-inch diameter well points were installed in
the lagoon. Water levels were taken during the first, second
and third quarters, for a total of five measurements. Recon-
struction of the lagoon prevented measurements from being
taken in the fourth quarter. The water levels were used to
calculate a water balance for the lagoon, described in a later
portion of this report. One sample each of the Lagoon 1
liquid and solids, and the Lagoon 2 (260 ft x 85 ft) liquid
was taken in the third quarter. Field PH measurements were .
taken in each of the three quarters.

Laboratory Soil Tests

Laboratory tests were performed in the Pirnie soils
laboratory on selected soil samples from the borings. The
laboratory tests performed included moisture content, cation
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exchange capacity (CEC), sieve-hydrometer grain-size distri-
bution analysis, and pH measurements. These tests were per-
formed according to the procedures and methods listed in
Appendix B. .

Laboratory Chemical Analysis

Water samples were analyzed for selected inorganic con-
stituents, Priority Pollutant volatile and base/neutral con-
stituents and non-Priority Pollutant organic constituents
during the course of the year. Table III-2 shows the schedule
of analysis for the chemical constituents. ‘

The analyses of the inorganic constituents and selected
volatile Priority Pollutants during certain sampling periods
was, performed by Pirnie. The analysis of the majority of the
volatile and base/neutral Priority Pollutant constituents as
~well as the non-Priority Pollutant qonstituents was performed
by CompuChem. _ o

The techniques used for the analysis of the inorganic
constituents are listed in Appendix C. The. techniques used
for the organié analysis are listed in Appendix E.
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Constitueht

Field

1. pH

2. Specific Conductance

3. Temperature

4. Dissolved Oxygen

Laboratory

1. Chlorides

2. Sulfates

3. Ammonia

4. Nitrate-Nitrite

S. Alkalinity

6. Metals:
Lead
g?igfig:*EOt‘I
Cadnium

7. Volatile Priority

Poljutants
8. Base-Reutral Priority
Pollutants
9. Non-priority Pollutants

dioctyldiphenylamine
20 peak search
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TABLE III - 2

lst otr.
3-81

III1=-7

* % ¥ %

* % % %

2nd Qotr.
4-81 5-81 6-81

* % X %

3rd gtr.
8-81

* ¥ ¥ ¥

4th otr.

12-81

* % ¥ ¥



CHAPTER 1V
DATA EVALUATION

General
As discussed in previous sections, an extensive field and

laboratory investigatory program was undertaken to determine
the extent of materials on the Olin site and the movement of
materials onto and off the site. To accomplish this objec-~
tive, field information was collected to quantify precipita-
tion and ground-water and surface water flows to and from the
site. Consideration was given to both naturally and culturally
induced water flows and also to the possibility of seasonal
differences.

The water balance information was then to be interfaced
with data on inorganic and organic materials in the ground and
surface waters. It was expected that approximate material
balances could be obtained on materials of interest. This in
turn would facilitate the evaluation of any appropriate
remedial measures. '

As a first step, a comparison was made of total monthly
precipitation measured with the gauge at the Olin site, the
gauge in Boston, and the thirty-year average total monthly
precipitation measured. Figure IV-1 indicates that 1981 was a
slightly below average water year. The total annual precipi-
tation based on the thirty-year average data was 40.5 inches
per year versus about 37 inches per year in 1981 at Olin.
Figure 1V-1l also indicates that March, November and December
historically are high rainfall months while July is the lowest.
March also was considered by Pirnie to be a historically
possible high surface water month, as a result of snow melt.
However, the 0lin site received subnormal precipitation in
March (normally wet). Data from the Boston station also
indicates that January was a dry month while February received
higher-than-average rainfall. Wwhile July was wetter than
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normal, August was a very dry month. While the thirty-year
average data indicate that there is a mild seasonality in
precipitation in the area, the 1981 data from both the Boston
and theIOIin gauges indicate that specific precipitation
events can completely mask the mild, long-term trends.

The ground-water system will generally have a slow
response time to additions of precipitation (weeks to several
months) but will generally reflect cumulative precipitation
events over the last several months. Surface water responds
to precipitation events in a shorter time (several hours to 36
hours); hence the surface runoff measurements made at a point
in time on the Olin site also reflect a response to recent
discrete precipitation events. The differences in response
times between these two systems complicates ihterpretation of
surface and ground-water data at this site. Overall the
precipitation data indicate that there are no seasons of
significance, only dry and wet periods of varying time dura-
tion. Consideration will be given to using average annual
discharges where appropriate. Ground-water and surface water
discharge data are discussed below with this in mind.

Ground-water Flows
Hydraulic Conductivity
~ As discussed earlier, there are two principal subunits in
the unconsolidated sediments underlying the site: the sand
and the glacial till. These have differences in their hydro-
geologic properties which are discernible by both field de-
scriptions and laboratory investigations.

Field descriptions from borings completed on the 31te
delineated the thickness and areal extent of the two soil
subunits. Grain size analysis by sieve and hydrometer methods
were performed to verify field descrlptlons and to determine
the hydraulic conductivities of the soils underlyzng the 0lin
site. Laboratory estimates of hydraulic conductivity varied
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from 34 ft/day (1.2x10"2 cm/sec) to 0.2 ft/day (7.2x10°°

cm/sec). These values were in the same range (57 ft/day
(2x10"2 cm/sec) to 0.3 ft/day (1x10~% cm/sec) as those deter-
mined by Geotechnical Engineers Incorporated (GEI) by in-situ
falling head tests in wells set in the soils in the 0Olin site.
A table in Appendix B summarizes the measured hydraulic con-
ductivities which vary both between and within soil types.
However, the site so0ils are quite variable. This complexity
makes it extremely difficult to estimate ground-water flows
except in using average hydraulic conductivity for the site.
An average of 17 ft/day (6::10'3 cm/sec) was. used to calculate
discharge.

Ground-Water Table

The water levels measured in the monitoring wells were
expected to be useful for two purposes: identification of
recharge and discharge areas; and, the estimation of overall
ground-water flow velocities and flows. To develop the over-
all ground-water flows, well water levels observed during all
six field trips were reviewed. Water contour maps were drawn
for April and August (Figures IV-2 and IV-3).

Nested wells assisted in differentiating recharge zones
(wvhere head in the shallow well is greater than head in the
deep well) from discharge zones (where head in the shallow
well is less than head in the deep well). The area near Gw-19
(between the lagoons and the South Ditch complex) is a ground-
water discharge zone at all sampling times while the areas
around the other nested wells were ground-water recharge
zones. The upward flow of ground water in the area around
GW-19 signifies two things: first, all of the ground water
discharged from the site toward the South Ditch complex should
discharge into the Ditch (i.e., ground water does not bypass
the Ditch by flowing under the Ditch), second, symmetrical
discharge of ground water from the soils south of the South
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Ditch complex is a reasonable assumption. The contours shown
(graduated in feet above sea level datum) connect points of
equal hydrologic head (potential). As indicated by the dashed
lines in Figure 1V-2, ground-water flow is almost always
perpendicular to these contour lines at any one point in time.
Therefote, the dashed lines illustrate the direction of ground-
water flow on the site. Throughout the 0lin site, there is a
general south-southeast decrease in elevation of the ground-
water table (gradient) which is probably the natural flow
direction produced by bedrock configuration and location of
recharge areas. A north-south trending ground-water mound is
superimposed on this natural gradient in the area which under-
lies Lagoon 1 and the buildings to the north of Lagoon 1.
This mound is probably influenced by man-made inputs. Leakage
from the lagoons probably contributes to the south end of the
mound. Ground water recharge by roof or foundation drains
from the buildings and possibly leakage from sewer lines also
represent a minor contribution; however, this was not investi-
gated. It is our understanding that the sewers are being
repaired.

Comparison of the ground-water table elevations for April
and August indicates that the water-table surface maintains .
the configuration described above. Comparisons between water
levels in individual wells indicate that water levels in wells
around the periphery of the site (GW-21, GW-3, GW=-8, GW-12)
decreased between April and August while water levels in the
area around the lagoons and the buildings to the north of the
lagoons increased slightly (approximately 0.1 ft) over this
same time period. Overall the greatest gradients (difference
in water elevation) occurred in August. As noted earlier,
August had little rainfall; as will be discussed later, our
measured surface water flows were the lowest in August.
Stream water levels also should have been the lowest. Con-
versely, April gradients were representative of the other five
measurement events.
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Lagoon Water Balance

One concern raised by Olin was whether or not the exist-
ing gypsum lagoons were leaking through the liners. Pirnie
scientists used a water budget analysis to surmise that the
Lagoon 1 (see site map) was leaking and to estimate the volume
of water that leaked through the liner of the lagoon. Using
precipitation measurements from the rain gauge on-site and the
best possible estimates of the volume of water that could be
evaporated from the lagoon surface, the expected water levels
in the sludge were calculated. These expected water levels
were then compared with measured water levels and the rate of
discharge from the lagoon was calculated for two different
values of sludge porosity (i.e., water stored in voids in the
sludge). The total water loss from the lagoon was calculated
by multiplying the difference in water levels by the total
area of the lagoon. These calculations, summarized in Table
IVv-1, indicate that between 52,900 gallons and 240,000 gallons
of water leaked through the boundaries of Lagoon 1 in approxi-
mately a one-month time span depending on the porosity value
used. Similar volumes of water are speculated to be leaking
from Lagoon 2, since it has received the same sludges and has
been operated in the same fashion as Lagoon 1. .

TABLE IV-1
CALCULATED WATER LEAKAGE FROM LAGOON 1

Time Span Porosity Water Lost (qallons)
March-April 30% 52,900
April-May 30% ‘ 218,000
March-April 50% 86,000
April-May S0% 240,000

Excavation of sludge and inspection of the lagoon liner in the
fall of 1981 confirmed that the liner was perforated and
allowed leakage of fluids from the lagoon. As will be
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described later, actions were initiated by Olin to replace the
liners.

Overall Ground-Water Discharge

Calculations of ground-water flow velocities were based
on hydraulic conductivities and gradients. The actual flow
velocity through the glacial till, which, in most cases,
censtitutes a great portion of the saturated thickness of the
aquifer, may be as low as 0.3 ft/day (1x10°4 cm/sec). The
average velocity is believed to be on the order of 0.5 ft/day
(1.7x10"% cm/sec). oOverall it is indicated that between
71,000 gpd (April data) and 88,000 gpd (August data) was
discharged from the site. Both of these estimates include
discharge of water from leaky lagoons (estimated at 8,000 to
10,000 gpd) and sewers and sumps (perhaps 2,000 to 4,000 gpd).
Under natural conditions, actual ground-water discharge may be
on the order of 59,000 gpd. The observed increase in ground-
water discharge between April and August is probably produced
. by the increase in the hydraulic gradient which is observed on
the site in August. Given the great variability in hydréulic
conductivity of soils on the site (as much as two orders of
magnitude) and errors in estimating the hydraulic gradients
from water-table contours, ground-water discharge from the
site is considered to be eséentially constant.

Surface Water Flows .

A' surface-water monitoring system was established on the
site to evaluate the response time of the surface water system
to long-term and single-event variations in precipitation and
to measure the total discharge from the site. The surface
water is derived from runoff and ground-water discharge. The
surface water monitoring program included installation of 13
stream gauging stations, including weirs and points where flow
velocity measurements were taken. Surface-water sampling
stations were chosen so that discharge at the upstream station
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could be subtracted from discharge at the downstream station
to determine the approximate volume of surface water derived
from the 0lin site. The two weir locations were expected to
yield moie precise information than the other stations (see
Figure IV-3 or Figure II1I-1 for the location of the measure-
ment points). Table IV-2 summarizes the surface-water dis-
charge measurements made during six sampling field trips to
the Olin site. '

TABLE IV-2

DISCHARGE RATES OF SURFACE WATER AT THE OLIN SITE
(million gallons per day)

! Mar. Apr. May June Aug. Dec.
East Ditch SS-1 0.21 0.09 0.19 0.18 0.17 0.23
East Ditch sS-2 - - - 0.03 0.0% 0.15
East Ditch SS-16 0.24 0.30 0.36 0.30 0.16 0.39
South Ditch SS-5** (.18* 0.04 0.03 0.19 0.06 0.13
South Ditch SS-11** - - - - - 0.10
South Ditch SS-N-A - - - - 0.30
South Ditch SS-N-F - - - - - 0.27
South Ditch S5-12 - 0.10 0.13 0.01*** No Flow 0.0s
“Net" Discharge**** (_21 0.25 0.20 0.31 0.0s 0.29

* Flows measured prior to weir construction
** Weir .

**x* Before rain event

***x* Suym of SS~16 minus SS-1 plus SS-5

As can be seen from the above table, surface water dis-
charges from the site were highly variable. Net discharges
can be calculated for the eastern 15 acre portion of the site
(north of the South Ditch complex) contributing to the East
Ditch by subtracting the flow at SS~1 from the flow at SS-16.
The net increase ranged from about 210,000 gpd in April down
to a calculated loss in August. It is believed that these
August data represent a measurement error within the accuracy
of the measuring device used. Since there was no evidence of
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recharge from the East Ditch into the site during August, a
positive increase in flow almost certainly occurred in
actuality.

The net discharge leaving through the South Ditch complex
is more difficult to determine; as discussed earlier, some
ground water is believed to leave the site to the west and
reenter the site at SS-12. This station also receives contri-
butions from the drainage area to the west of the 0Olin site.
However, the net discharge from the South Ditch complex roughly
ranges from a 180,000 gpd increase to a 100,000 gpd decrease;
the decrease is attributed to storage in the South Ditch
complex. This storage is represented by the intermittent pond
_ mentioned previously. ‘

' The overall total net discharge through the East Ditch
S§S-16 and the South Ditch complex for the entire 57 acre site
and the 43 acres to the west was as high as about 310,000 gpd.
while the low value was measured to be 52,000 gpd, it is
believed that a value of 60,000 gpd is probably more accurate.
The above flows include cultural inputs.

Comparison of the average annual discharges from the site
and the individual measurements collected during the six
samplings illustrates how the hydrologic system responds to
conditions of above and below normal precipitation. The
minimum net discharges from the site were measured in August,
the time indicated by the rain gauge to be the prolonged dry
condition. Discharge through the South Ditch in August was
0.065 mgd, which is predominantly ground water and non-process
cooling water; differences in discharge through the East Ditch
are less than the detection limits of the flow meters used.
Although June would be expected to be a normal precipitation
discharge time period, the net site discharge was at a maximum,
0.32 mgd, and results from a measurement taken a day after a
rain event of 1.5 inches in twenty-four hours. This discharge,
which is predominantly surface water, illustrates that the
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maximum discharges from the site are related to discrete high
intensity precipitation events. The December measurements
were taken under prolonged high precipitation conditions in -
which both ground and surface water would respond to increased
water supply. Therefore, the 0.29 mgd was representative of
the maximum discharge that could be anticipated from the site
over extended periods of time (weeks or a month). '

wWater Budget Calculations

Calculation of Typical Surface Water Discharges

Although the water system at the Olin site is too complex
to permit water budget analysis of data collected at a single
point ip time, water budget calculations can be made using
average annual data. The geologic, hydrologic, and geochemi-
cal information collected indicate that the ground water and
surface water flowing from the site and the 47-acre drainage
basin to the west discharges into the East Ditch and South
Ditch complex and can be measured as discharge through S$S-16
and ‘Ss-5.

Ground wWater from the Olin Site - Water table contours
show that the hydraulic gradients and saturated zone thickness
remain fairly constant throughout the year. The total ground-
water discharge through the site is approximately 71,000
gallons per day or 26 MG/year. This estimate includes man-made
contributions: from the lagoons (about 8,000 to 10,000 gpd)
and leaky sewers and sump (perhaps 2,000 to 4,000 gpd) so that
the natural yield from the site would be on the order of
59,000 gpd or 0.50 MG/year acre.

Ground Water from Qff-Site - The South Ditch also receives
ground-water discharge from the drainage basin to the south
and west of the Olin site. Approximately half (23 acres) of
the off-site portion of the drainage basin is not believed to
receive significant recharge from precipitation to produce
ground water because of suspected low permeability of the
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soils and recent construction. Therefore, the remaining 24
acres of the drainage basin to the west based on the natural
yield rates listed above would be expected to produce ground
water at a rate of 0.50 MG/acre-year for a total of 12 MG/year
of water from off-site ground-water discharge, based on expe-
rience elsewhere. '

Runoff - In addition to the ground-water discharge dis-
cussed earlier, some of the precipitation which falls on the
site leaves as surface runoff. Runoff rates for the general
area around the site, as listed in existing literature, is
estimated at approximately 12 inches per year for 37 inches of
precipitation. At this rate the 100-acre drainage basin in
which the Olin site is located produces 33 MG/year as surface
runoff. '

Total Typical Discharge - The calculations. above indicate
that approximately 71 MG/year of water is discharged from the
gsite. It is inferred from geologic and hydrologic data in
this study that all of this water discharges through the
gauging stations at the furthest points downstream on the East
Ditch (SS-16) and on the South Ditch (SS=5). For the six data
sets the net discharge through these two points was calculated
subtracting the discharge at Ss-1 from the discharge at SS-16
and summing this with the discharge at SS-5. The net dis-
charge calculated by this method ranged between 0.21 and 0.32
mgd with an average of 0.22 mgd (August data excluded because
of anoﬁalous data and non-correlation with average values).
This typical flow of 0.22 mgd is approximately 81 MG per year
and is in the same range as the calculated total discharge
estimated from ground-water flow and runoff. The 81 MG per
year typical measurement also includes man-made inputs to both
surface and ground water. Table IV-3 summarizes the annual
water budget calculationms.




TABLE IV-3

ANNUAL WATER BUDGET SUMMARY

Volume

1. Estimated Component Contributions

Ground wvater from O0lin site 26 MG/Y

Off-site ground water from infiltration into the

remaining 47 acres of the watershed 12 MG/Y

Runoff from entire 100-acre drainage basin 33 MG/Y

Total calculated yearly discharge, estimated: 71 MG/Y
2. Total Typical Measured Discharge 81 MG/Y

Inorganic Material Analyses

A comprehensive program of ground-water and surface water
sampling and analysis was conducted to identify materials
present in the ground water at the site. Sample point networks
and sample schedules were designed to identify the sources of
materials,'monitor material migration, and permit estimations
of the quantities of various materials which discharge from
the property.

Ground Water - Inorganic Chemistry. Samples of ground
water were collected on six occasions and the concentrations
of inorganic chemicals in these waters was measured. Appendix
3 summarizes the results of the inorganic ground-water chemical
analyses. The concentration of each inorganic species was
plotted on a site map and contoured to illustrate the distri-
bution over the site. During the first sampling field trip
all ground-water samples were ahalyzed for acidity, ammonia,
chlorides, dissolved solids, nitrates, sulfates, volatile and
base/neutral priority pollutants, and selected organic com-
pounds. Sampling schedules were modified during the subsequent
sampling periods based upon the results of the first sampling.
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Approximate ambient or background values for chemical
constituents in the ground water found in the glacial sediments
of the Wilmington area, based on values listed in the USGS
wWater Supply Paper No. 1694 (1964) are shown in the following
table.

Specific Alkalinity
Conductance Temperature (mg/l) as Nitrogen Chloride Sulfate
Parameter pH _ (umhos) (°c) Caco, (mg/1) _(mg/l) (mg/l)
Background 6.1 260 9.9 15 <1 4 11
Value
o Specific Conductance. The contour map of specific

conductance of ground waters collected from the site is shown
in Figure IV-4. Specific conductance is a measure of the
ability of a water sample to conduct an electrical current, a
property which depends on the total concentration of._ chemical
species dissolved in the water. Because the total concentra-
tion of dissolved species controls the specific conductance of
water, Figure IV-4 can be interpreted as a map of the total
dissolved material in the ground water.
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from each well fluctuated between sampling periods, but gener-
ally remained in the same order of magnitude. The general
distribution of specific conductance shown in Figure IV-3 is
observed through all sampllng perlods.
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the site, the sludge disposal lagoons and nearby sumps and the
area surrounding the storage tanks. From these two source
areas, materials seem to migrate with the ground water, predo-
minantly to the south and southeast, but with a localized dis-
charge from the southwest of Lagoon 2. There appears to be
dispersion of the materials with migration, thus mitigating
any possible impacts on surface water'quality.

o  pH. Ground water from wells directly to the east of
Lagoon (GwW=6, GW-7) and near the west boundary (Gw-10) have
low pH values. Wells in the extreme southern portion of the
site (GW-18 and GW=-20) have high pH values (9 to 11). The
contour map of pH of ground waters collected from the site is
in Appendix 6.

The pH of ground waters collected from beneath the stor
age tanks area varied from 4.5 to 6.9. The low pH vglues to
the east of the lagoons, GW=6, are indicative of the presence
of a source of H+ ions, such as an acid. Since the long
abandoned acid neutralization pits were located in this area,
remains of waste disposed there are a likely source of B .
Low pB's in GW-10 also may be indicative of past on-site
activities. The other area of low pH (GW=12) is located in
the swampy area surrounding the southern stream where humic
acids may be produced as a result of organic decay. The
ground water sampled to the west of the lagoons (GW=1l, GwW=-22S),
have high pH values (8-10). The high pH values associated
with part of the area around the lagoons may indicate contri-
bution of basic anions from lagoon leakage. It is unclear why
there are high pH values south of the South Ditch complex.

Relative pH values also tend to be consistent over the
four sampling periods, but a general low in pH was observed in
all wells in April and May. Comparison of pH values collected
by GEI, O0lin, EPA, and Pirnie shows that, except for a decrease
in GW-6 and Gw~8 and an increase in GwW-11, the pE of ground
water beneath the site has remained relatively constant.




Ground waters collected on-site were generally in the S to 7
range.

o Chloride and Sulfate. Chloride and sulfate behave
in a similar manner to the specific conductance. These chem-
icals are found in high concentrations (€1~ >1,000 mg/1, 504=
>10,000 mg/l) near the lagoons and process buldings, in a
pattern similar to the distribution of specific conductance.

A contour map of chloride and sulfate c¢concentrations in ground
waters ampled from the site is in Appendix 6. The probable
discharge directions, shown by the dashed lines, are the same
as those for specific conductance, and concentrations are
greater in the deep wells (versus the shallow wells). Compa-
rison of samples collected previously by EPA, 0Olin and GEI and
during the four sampling periods by Pirnie shows that concen-
trations of chemicals in the wells on the site generally
remained constant over five years. Concentration of chloride
decreased by an order of magnitude in wells GW-3 and GW-8
between the 1977-1978 sampling and the 1981 sampling. Con-
versely, the concentration of sulfate increased by an order
of magnitude in GW-6 and GW-7 and by two orders of magnitude
in GwW-2 and 2A.

Also the concentrations of chlorides and sulfates wered-s
higher in the deeper wells than in the shallower wells of the
nested well systems; this is not surprising considering our
undérstanding of possible past activities. For instance,
liquids with high specific gravities would tend to migrate
downward.

should be noted that there are no known activities related to
the storage tanks which account for the presence of the chlo-
rides and sulfates. However, a leaking sewer was replaced in ,
that area during 1981.



o Alkalinity. Alkalinity is the ability of a solution
to buffer (neutralize) acid. Since bicarbonate (EC03') is the
dissolved species which buffers acid (i.e., reduces H+ concen-
tration) in the pE range of natural waters (4.5 to 8.3),
alkalinity is usually expressed as concentration of_Caco3.

The contours show that the highest alkalinities (>1,000 mg/1)
were observed in ground waters sampled to the west and 'south
of the lagoons. Alkalinities greater than 100 mg/l are found
in the area of the northeast storage tanks, as well as in the
area around the sludge landfill. Waters from the other wells
on the site generally have alkalinities less than 100 mg/l
(within the range of natural waters). Alkalinity remained
within the same order of magnitude in most of the wells over
the entire 1981 sampling period. Alkalinity values in wells
GW-6, GW-7, GW-10, and GW-12 varied by more than an order of
magnitude, but always remained in the range of normai ground
waters. Alkalinity was greater in deep wells than in shallow
wells in all of the nested wells.

Sources of high alkalinity appear to be primarily the
lagoons and, secondarily, perhaps the landfill or previous
disposal activities for gypsum sludge. A contour map is in
Appendix F.

o Ammonia. A contour of ammonia concentration, shown
in Figure IV=5, shows that ammonia concentration, like most
other dissolved species, I NEEICENENEEIETEETINNEE
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B , RPN The wells around
the storage tanks also have concentrations which may exceed
100 mg/l. The ammonia concentration in any given well usually
remained within the same order of magnitude during the year,
but higher concentrations of ammonia (varying by as much as an
order of magnitude in wells GW-2 and Gw-1l) were observed in
during May through August. As with the chlorides and sulfates,
concentrations of ammonia in the deep wells exceed concentra-
tions in the shallow wells of the nested well systems.
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The major source of ammonia is believed to be leakage
from the lagoons and related facilities. A secondary source
is the area around the storage tanks and may be related to the
leaking sewer repaired earlier in 1981. Ammonia moves along
the predominant routes of ground-water flow. |

o Nitrates and Nitrites. Like the other chemical
species, the highest concentrations of nitrates and nitrites
(greater than 100 mg/l) are found near the lagoons with de-
creasing concentrations (1 to 10 mg/l) with increasing dis-
tance from the lagoons. The distribution shown is representa-
tive for a wet or dry season condition because nitrate and
nitrite concentrations generally remained within an order of
magnitude at any given well, except in GW-2 and GW-22D, where
concentrations decreased by an order of magnitude and Gw-22S
where concentrations increased by an order of magnitude. Most
wells showed an increase in these species in the dry season
except GW-5 in which the concentrations decreased by two
orders of magnitude. Nitrate and nitrite concentrations in
the nested wells show no consistent patterns. Nitrate concen-
trations in 17D are greater than in 17S, less in 19D than 19S,
and switch from a greater concentration in 22D to a greater
concentration in 22S over the sampling period.

Measurements of dissolved oxygen in the wells on the site
show that even in wells where ammonia concentrations are high,
the dissolved oxygen concentrations are high. oOne would
expect that nitrification would occur in ammonia bearing
waters. Further, the ground water would be depleted in oxygen
since nitrification is an oxygen consumptive reaction. However,
it is possible that in areas with high ammonia concentrations
are and/or low pH's that the nitrification reaction is erratic.
However, it is believed that at least some of the nitrates and
nitrites measured on the site are produced from nitrification.
A contour map is in Appendix F.
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o] Chromium (+3 and +6). A contour map of chromium +3
is shown in Figure IV-6. 1Initially, high concentrations of
total chromium were found in wells near the lagoons in acidi-
fied samples. Subsequent unacidified samples were analyzed
for Cr+3 and Cr+6. Chromium +3 generally occurred in concen-
trations at or below detection limits over the site, except in
the area around the lagoons (GW-7, GW=22D) where it occurred
in high concentrations (> 1 mg/l). The distribution shown is
representative of chromium distributions throughout the year
because concentrations have remained within the same order of
magnitude during the entire sampling period with slight in-
creases during the dry season. Nested wells 22D and 22S, the
only nested wells with largé enough concentrations to compare,
indicate that chromium is more concentrated in the deeper
glacial till sediments than in the shallow sands.

Chromium +6 occurred in low concentrations around the
lagoons and was generally below detection limits over the rest
of the site. The area around the landfill initially had
moderate concentrations of Cr+6 (0.36 mg/1 in Gw-18D, 0.39
mg/1l) which dropped to below detection limits by the last
sampling period.

The source of chromium shown in Figure IV-6 is located
around the lagoons. Chromium wastes were known to have been
disposed in this general area. Since chromium +3 and +6
concentrations dropped to levels near or below detection
limits:by the end of the sampling period, especially at the
site periphery, chromium should not be an element of concern.

o Cadmium and Lead. Water samples were also analyzed
to determine concentrations of cadmium and lead. Elevated
concentrations were found primarily in wells near the lagoons
with some slightly elevated concentration in wells down gradi-
ent of the lagoons. In several cases, these concentrations
decreased to low or below detection levels during the sampling
period.
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The socurce of the cadmium and lead may be associated with
the chromium source. Since the levels of these constituents
decreased to near or below detectable limits over the sampling
period, particularly at the site boundaries, these materials
appear to be of no concern.

o Temperature and Dissolved Oxygen. Field measurements
of temperature and dissolved oxygen content were made. Temper-
atures were within normal ranges of ambient values. Dissolved
oxygen measurements indicate that the ground-water system
exists under aerobic conditions. These parameters do not
reveal any patterns which would indicate directions of ground-
water flow or contaminant source and transport, such as a
thermal gradient or indications of possible degradation due to
anaerobic conditions.

Comparison of nested well data shows that the concentra-
tions of inorganic constituents are greater in the glacial
till than in the upper sand layer. This is not surprising
since the ground-water flow is slower in the till; the present
measurements may represent fluids which infiltrated the site
at some previous time, but have not yet had adequate time to
reach the site boundaries. Also, any fluids with a high
specific gravity would have had a tendency to move more quickly
downward through the sandy upper layer to the till.

Surface Water - Inorganic Chemistry

The concentrations of chemicals dissolved in surface
waters flowing from the Olin site were measured to determine
the mass of chemicals discharged from the site by surface
water.

o pE. The pH of waters on the site generally range
from moderately acidic (5.1) to slightly basic (7.4) with the
average slightly acidic. These values are within the range of
natural surface-water values. The spring in the East Ditch '
(Ss-2), showed a basic pH value of 8.6. This indicates that
the water in the spring has come in contact with materials

related to man-made activities.
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o Specific Conductance. Specific conductance of
surface waters tested on the site ranged from 325 to 58,000
umhos. The lowest values were found at SS-1. SS=-1 is upstream
of points where chemicals discharge from the 0Olin site and is
only somewhat above the ambient conditions which would be
expected for this type of watershed. The relatively low
values found at SS-11 reflect that non-contact cooling water
was being sampled. Specific conductivity of surface waters
tested at the downstream East Ditch sampling sites was gener-
ally greater than that at the related upstream site by several
fold. Further, the values at SS-12 (end of West Ditch) and at
SS-5 generally were even higher than at SS=16. Overall these
values are indicative of contributions of materials from the
site. The highest values of specific conductance (1,000 to
8,000 umhos) were observed down-gradient of the lagoons.

o Chlorides and Sulfates. Chlorides and sulfates both
show distributions similar to the distribution of specific
conductivity of surface water on the Olin site. The lowest
chloride and sulfate concentrations were found in the station
at the upstream boundary of the site (i.e., SS-1). While
concentrations of these materials generally increased somewhat
at the spring (SS-2) on the eastern boundary of ‘the site.
Based on ground-water data it appears that inputs of sulfates
and chlorides occurred along the entire ditch; however, ground-
water reach 2 (which is downstream of the reach containing the
springf appeared to contribute the most chlorides and sulfates.
Of interest was that the pick-up of chlorides along the East
Ditch has declined gignificantly over recent months; the
pick-up of sulfates declined slightly. '

High chloride sulfate values are present at SS-12 and
SS=5. These values were most likely a result of influence
from the lagoons or past activities on-site.

Of particular interest was the dramatic increase in the
sulfate concentration to 4,220 mg/l at SS-5 right after a rain




event in time. Data from other South Ditch sampling points
indicate surface scour of sulfate deposits in the South Ditch
area occurred.

Comparatively low concentrations of chloride (S1 to 100
mg/1l) and sulfate (30 to 66 mg/l) were observed in SS-11, due
to the nature of the water being sampled and to possible
dilution effects.

o] Nitrogen Species and Alkalinity. The concentration
distribution of ammonia and nitrate was nearly the same as
specific conductivity. Low values were observed at the up-
stream boundary of the site at Ss-1 (ammonia = <0.1 to 0.6
mg/l, nitrate = 0.9 to 2.1 mg/1 and alkalinity = 41 to 366
mg/l). An increase in values was observed at the downstream
monitoring location (SS~16). However, as with the chlorides,
there is evidence of a decline over recent months along the
East Ditch. While the spring at SS-2 appeared to have an
ammonia input, based on ground-water data the ammonia appeared
to enter along the entire East Ditch. .

At both $S-5 and SS-12 earlier high values of ammonia and
alkalinity also have declined recently. High concentrations
of these materials were found in the lagoon liquid; hence the
lagoons and related facilities are a source of the ammonia.

Low concentrations were again observed in SS-11 (ammonia
= 2.8 to 17 mg/1l, alkalinity = 28 to 800 mg/l), due to the
nature of the non-contact cooling water. Nitrate nitrogen
values were generally low throughout the study area except for
the spring SS-2. Also some nitrate was measured in the lagoon
liquid.

o Chromium (+3 and +6) - Concentrations of total
chromium were initially found in the range from 0.010 to 0.42
mg/l, in acidified samples. However, in unacidified samples,
chromium +3 and +6 to near or below the detection limits. By
the end of the sampling session, concentrations of both species
in all sampling stations had dropped below detection level
(<0.05 mg/1 for Cr+3, <0.01 mg/1 for Cr+6).
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o Cadmium and Lead - Surface water samples were ana-
lyzed for concentrations of dissolved lead and cadmium.
Concentrations of these chemicals dropped below detection
levels (0.04 mg/l for Pb and 0.01 mg/1l for Cd) by the last
sampling period.

Effects of the Existing Landfill

There is an existing landfill on the southwest corner of
the site. This landfill was used by previous operators mainly
for the disposal of calcium sulfate sludge. Because calcium
sulfate is somewhat alkaline, high values of alkalinity, pH,
and sulfate concentration in wells downgradient of the land-
fill would indicate contamination of ground water by chemical
species leached from the landfill. Also the Woburn town
sanitary landfill is located to the south of the site but may
be in a different watershed. Sanitary landfills tend to have
acidic leachates. Hence low values of pH and alkalinity would
indicate an influence from the sanitary landfill. Since the
Woburn landfill appears to be in a different watershed minimal
influence was expected and none was found.

Sulfate concentrations are two orders of magnitude less
(10-100 mg/1) in wells which would be affected by the existing
landfill (GW=20, GW=18) than in the areas around the sulfate
lagoons where sulfate concentrations are on the order of 1,000
to 35,000 mg/1. Sulfate concentrations in the wells which
would be affected by the Olin landfill are only slightly
higher than background levels. However, PH's of waters which
could be influenced by the existing landfill (9.3 to 11.3) are
three to five units above background level (6.1). The values
are higher than would be expected for lagoon sludge (8.7 to
9.6).

The alkalinities of waters collected from wells that
would be influenced by migration of materials from the




existing 0lin landfill are on the order of 160 to 350 mg/1,
which is the same order of magnitude as concentrations in the
wells around the lagoons. This is a moderate to high range of
values compared with waters sampled from wells in other areas
of the site and is an order of magnitude above the reported
background surface water values of 15 mg/l.

pH and alkalinity levels which are elevated an order of
magnitude or more above background levels indicate a possible
movement of materials in ground water emanating from the
existing Olin landfill. However, since the sulfate concen-
trations in the area down-gradient of the landfill are in the
same order of magnitude as background levels, the effect of
the O0lin landfill on the ground water is considered to be
minor.

Comparison of Ground-Water and Surface Water Chemistry

Comparison of ground-water and surface-water chemistry
shows that materials of interest are distributed as would be
expected for the hydrological system described above. Concen-
trations of inorganic materials are low in both the surface
and ground waters upstream of the site. Concentration of
materials dissolved in both ground and surface waters increases
as water flows through the site. Plots of distribution of
inorganic materials in ground water indicate that high concen-
trations (especially ammonia) are distributed under the entire
area of lagoons, storage tanks and plant area. This ubi-
quitous distribution of materials suggests that sources other
than the lagoons or storage tanks, such as the past practices
and underground piping may continue to discharge chemicals
into the ground water and then into the surface water. However,
concentrations of materials dissolved in the ground water
generally decrease with increasing distance from the source
areas and concentrations in the surface waters are generally
in the range of expected values if the ground waters are
discharging and mixing into the surface water.
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Inorganic Emission Rates

Comparison of the emission rates of materials in ground
water into the surface water strongly supports the premise
that materials traveling in the ground water are discharged to
the three ditches which surround the site. Under dry condi-
tions in August, emission rates were approximately 260 lbs/day
chloride, 535 lbs/day of sulfate, and 185 lbs/day of ammonia,
and were calculated to be discharged from the ground water
into the ditches, as shown in Table IV-4. Under the same dry
conditions, the net chemical load from all surface water
discharged from the site was 350 lbs/day of chloride, 600
lbs/day of sulfate, and 350 lbs/day of ammonia. This seems to
be a reasonably good balance.

'During more typical conditions in April (several days
after a rain event), ground-water discharges were approximately
480 lbs/day of chloride, 2,065 lbs/day of sulfate, and 185
lbs/day of ammonia, as shown in Table IV-5. At the same time
the total net load emitted from the site as gauged at SS-16
and SS-5 was 535 lbs/day of chloride, 930 lbs/day of sulfate,
and 350 lbs/day of ammonia. This also was a reasonably good
balance. The sulfate loading in the ground water may be
elevated because of flushing by water infiltrating from recent
rain events. The sulfate loading in the surface was low
because water was being ponded in the South Ditch complex.

The ammonia emissions are comparable with values obtained by
GEI in 1978. i

Further, if Lagoon 2 is in the same condition as Lagoon
1, then comparable inputs of chloride, sulfate and ammonia
into the ground water are possible. Rough calculations indi-
cate that the two lagoons could leak about 125 to 500 lbs/day
of chloride,‘400 to 1,600 1lbs/day of sulfate and 100 to 400
lbs/day of ammonia.

However on a day in June after a 1.5 inch rainfall, the
net surface water discharge rates were 920 lbs/day of chloride,
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TABLE IV-4

COMPARISON OF GROUND-WATER AND SURFACE WATER DISCHARGE RATES (AUGUST DATA)

GROUND WATER
Boundary Reach Discharge [c17) Cl™ Mass [SO4=] SO4= Mass [NH3] [NH3 Mass)
(gal/day) (mg/1) Discharge (mg/1) Discharge (mg/1) Discharge
(1bs/day) (1bs/day) (1bs/day)
East 1 31,000 95 25 80 21 9.2 2
2 14,000 42 5 362 42 36
3 7,600 465 29 1,150 13 179 11
4 9,500 25 2 73 06 BDL -
Subtotal 62,100 61 142 17
South 3 7,480 1,600 100 2,300 143 1,204 75
5 3,740 2,200 69 5,680 176 2,458 17
6 748 250 2 590 4 108 1
Subtotal 11,970 171 323 153
West 5 -0- - ‘ - -
6 13,942 250 29 590 69 108 13
7 710 110 0.1 11 0 2.6 0
Subtotal 14,013 29 69 13
Total 88,100 . 261 lbs/day 534 lbs/day 183 1bs/day

SURFACE WATER

Approximate . .
Net Discharge 77,500 350 lbs/day 600 1lbs/day 350 lbs/day
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TABLE IV-5

COMPARISON OF GROUND-WATER AND SURFACE WATER CHEMICAL DISCHARGE RATES (APRIL DATA)

GROUND WATER

Boundary Reach Discharge [C1'}  C1 Mass [s0,=] 50,= Mass (MM, ) [NH, Hass]
(gal/day) (mg/1) Discharge (mg/1) Discharge (mg/1) Discharge
(1bs/day) (1bs/day) (1bs/day)
East 1 11,000 2,150 197 35 3.2 6.3 0.57
2 24,000 66 13 831 166 27 5.4
3 7,300 474 29 2,325 141 137 8.3
4 8,200 163 11 1,030 70 12 0.82
Subtotal 50,500 250 380 15
South 3 14,960 1,083 135 10,635 1,325 635 80
5 1,220% 2,040 21 7,900 80 2,002 20
6 464 2,040 _ 8 7,900 30 2,002 8
Subtotal 16,644 164 1,435 108
West 5 -0~
6 3,800 2,040 65 7,900 - 250 2,002 63
7 19 112 0.02 6 <0.01 7.3 <0.01
Subtotal 3,819 ' 65 250 63
Total 71,000 480 lbs/day - 2,065 1bs/day 185 1bs/day

SURFACE WATER

Net Discharge " 252,000 535 lbs/day 930 lbs/day 230 1bs/day



7,200 1lbs/day of sulfate and 900 lbs/day of ammonia. The
increase in total net loading from the site is believed to
have been caused primarily by a great increase in the surface
water discharge related to the high-intensity precipitation
event. The marked increase in concentration of some materials
(especially sulfate) under wet conditions may be due to scour-
ing of materials from the ground as surface water flows over
the site.

Conversely, the net load emitted in the surface water in
December, a period of sustained wet conditions in which high
loading rates would be expected, decreased to approximately
110 pounds per day of chloride, 425 pounds per day of sulfate,
and 81 pounds per day of ammonia. The chloride and ammonia
emissions were significantly lower, while sulfates were oniy
somewhat lower. As will be discussed later, while it is
believed that ;emedial measures enacted to date may have
contributed to this reduction in part, additional data are
needed before this reduction can be classified as more than
part of a& downward trend.

Organic Material Analyses

Ground-water and surface water samples were analyzed for
volatile and base/neutral (B/N) priority pollutants. On
several samples non-priority pollutant volatile and B/N mate-
rials were identified. For convenience in this report, organic
data were grouped into three ranges: a lower range - above
detection limits but less than 0.05 mg/l, medium range - 0.0S
to 0.20 mg/1l; and an upper range - concentrations greater than
0.20 mg/1l. The discussion of the data in terms of ranges
seems appropriate given the known analytical variability.

Ground-water Volatiles

Volatiles. 0Olin ground-water samples were analyzed for
31 volatiles listed on the Priority Pollutant list. The
thirteen volatiles listed below were detected at least once at
the Olin site. The data are in Appendix E.
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1. Benzene
2. Bromoform
3. Carbon Tetrachloride
4. Chlorodibromomethane
5. Chloroform
6. Dichlorobromomethane
7. 1,2 Dichloroethane
8. Ethylbenzene
9. Methyl Chloride
10. Methylene Chloride
11. 1,1,2,2 Tetrachloroethane
12. Toluene
13. 1,1,1 Trichloroethane
0f the compounds listed above, volatiles with elevated
concentrations in the ground-water regime are bromoform, 1,2
dichloroethane, toluene, and methylen$ chloride. Methylene
chloride concentrations fluctuated widely over the sampling
period and over the siteﬂ Methylene chloride was found in
upper range concentrations (GW-4, GwW=5, SS-5, SS-12) during
the last sampling round, but there appeared to be no correla-
tion with other compounds. Although the possibility cannot be
discounted that minor amounts of this compound were used
on-site in the past, it is more likely that the erratic methyl-
ene chloride results are related to analytical problems commonly
associated with the use of this compound in certain laboratory
procedures; therefore, it will not be discussed further in
this report.
s There appear to be two minor areas of volatiles in the
ground water. The first area is around the northeast storage
tanks, where mid to upper range concentrations of toluene were
pd,in wells GW-2+2A and GW-16.
he second area of high concentration is around the
lagoons and the nearby plant area. Moderate to high concen-
trations of bromoform, 1,2 dichloroethane and toluene appear
" ;fé.welIE GW-6, GW-7 and GW=19D which surround the lagoon area.
As discussed earlier, Lagoon 1 (and probably Lagoon 2) is
believed to have had a ruptured liner during this study. This

condition would have allowed infiltration of liquid into the
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ground water. Analysis of the Lagoon 1 liquid showed it to
have lower range concentrations of 1,2 dichloroethane and
toluene.

The vertical location of the volatiles in the subsurface
does not appear to be controlled by the geology. A comparison
of the nested well data obtained from the shallow and the deep
wells indicates that there appears to be no correlation between
the depth of a well and its volatile concentration. This is
to be expected since volatilization of these compound may act
as a significant removal mechanism before the compounds reach
the ground water.

The most significant factor governing the location of
volatiles is proximity to the source of contamination. It
appears that volatile concentrations drop off significantly a
fairly short distance away from the areas of concentrations
above 0.2 mg/l. Although there may be minor areas of upper
range volatile concentrations on-site, by the time the ground
water discharges into the surface water, volatile concentrations
consistently have dropped to near or below detectable limits.
Thus, there appears to be little or no input of volatiles from
the ground water at the 0Olin site into the surface water.

The variation in volatile concentrations between wet and
dry conditions also shows no pattern. Since most of the
variations were within an order of magnitude, the variations
seen may'be due to natural fluctuations in the ground water.

Surface Water - Volatiles

Of the twelve volatiles detected in the ground water
(excluding methylene chloride) only five were detected in the
surface waters. One volatile was detected once in the surface
water but not in the ground water. The data are in Appendix
5. Of significance is that volatiles were only measured in
the East Ditch and with the exception of one trichloroethylene
sample, the highest concentrations were entering the site at
station SS-1 on the northern boundary. Supplemental sampling
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to the north of the site in the East Ditch (SS-1lA) confirmed
that lower range concentrations of chloroethane and 1,1,1
trichloroethane and high concentrations of toluene were origi-
nating from off-site.

By the time station S$S-16 was reached, the chloroethane
and 1,1 dichloroethane were below detection limits. Also the
toluene and 1,1,1 trichloroethane concentrations were reduced
significantly by the time SS-16 was reached. For instance, in
December the toluene concentration dropped from 0.31 mg/l1 at
SS-1 to 0.043 mg/l at SS-16, while the flow only increased 70
percent across the site. Further, the concentrations of
toluene and 1,1,1 trichloroethane decreased over the course of
the study at both SS-1 and SS-16.

In regard to trichloroethylene, it was only measured
above detection limits in one sample at SS-16. The source of
the 0.053 mg/l measured in that sample is unclear. It is
possible that it is related to off-site man-made activities to
the east of the 0Olin site; a drainage pipe does enter the East
Ditch from the east just a few feet downstream of SS-16.

Overall, the 0lin site is not believed to be the source
of any volatile organic compounds in the surface water. Hence
no discharge rates were calculated.

Ground Water - Base/Neutrals

0Olin ground-water samples were analyzed for forty-one
base/neutral (B/N) compounds by CompuChem. The eleven listed
below were detected at least once at the site. The data are
in Appendix E.

1. Acenapthalene

2. Anthracene _

3. Bis (2 ethylhexyl) Phthalate (DOP)
4. 4-Bromophenylphenyl ether

5. Butyl Benzyl Phthalate
6. Di-N-Butyl Phthalate
7. Fluorene

8. Napthalene

9. N-Nitrosodiphenylamine
0 Phenanthrene

1. Dioctyldiphenylamine
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Only six of the above compounds were found in elevated
concentrations in the ground water: bis (2 ethylhexyl) phtha-
late (DOP), butyl benzyl phthalate, di-n-butyl phthalate,
"N-nitrosodiphenylamine"/and dioctyldiphenylamine. N-nitroso-
diphenylamine was actually detected as diphenylamine by Compu-
Chem; the diphenylamine|also included N-nitrosodiphenylamine.
Further analy§is showed \that the "N-nitrosodiphenylamine"
values listed in Appendix 5 are only approximately 20% N-nitro-
sodiphenylamine, based on analysis of one sample.

GW=-14, GW-15, GW-16, and GW-23. This source appears to be
very localized and is probably due to past act1v1t1es in the
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DOP occurs in upper range concentrations in both areas,
with the highest concentrations occuring near the storage
tanks. DOP is present over most of the gsite. It was detected
in 20 out of 25 wells analyzed for DOP. A generalized contour
map is shown in Figure IV=-7.

N-Nitrosodiphenylamine and dioctyldiphenylamine are
distributed around the source areas in a similar fashion to
DOP, but they are less widespread over the site. Butyl benzyl
phthalate and di-n-butyl phthalate occurred in low to moderate
concentrations around the two source areas.

A'cqmparison of concentrations over the course of this
study indicates that there is no clear-cut change in B/N
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concentrations over time. However, certain materials such as
di-n-butyl phthalate, and butyl benzyl phthalate have decreased
in concentration during the study.

Vertical Distribution of Base/Neutrals ~ There appears to
be some correlation between the type of subsurface material
and concentrations of base-neutrals, in particular, DOP.

Wells whose screens are set in the till generally seem to have
higher concentrations than the wells with screens set in the
sandy outwash material. The nested well data show mixed
results. Gw-17S and GW=-17D indicate that DOP is traveling in
the deeper layers. GW-=-19S and 19D show the opposite; but
since this area is a discharge zone, those results are not
anomalous. GW=22S and 22D also show B/N movement primarily in
the shallow zone.

The DOP concentrations generally seen in the deeper
layers may possibly be a.residual from past activities. 1In
addition, the till generally has greater CEC values than does
the outwash material, indicative of a greater capacity to
adsorb contaminants. The sites for adsorption initially were
filled during recharge by highly contaminated water in the
past; less highly contaminated water now flowing through the
till may be leaching contaminants from the adsorption sites.
However, investigation of the area around the northeast stor-
age tanks during the test pit work showed that the black
liquid containing the majority of the base/neutral compounds
primarily was contained in the unsaturated zone and at the
surface of the ground water. The apparent immiscibility of
the base/neutral compounds is supported somewhat by their
relatively low solubilities. Overall, the mechanisms result-
ing in the vertical distribution of DOP (and to a lesser
extent N-nitrosodiphenylamine) on the site are complicated.

Surface Water - Base/Neutrals

The base/neutrals that have been detected in the surface
water are DOP, N-nitrosodiphenylamine, and, in one sample,
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dioctyldiphenylamine. Monitoring of the surface water at the
0olin site indicates that discharge of B/Ns into the surface
water occurs primarily on the eastern.side of the site. B/Ns
do not appear to be coming in from off-site to the north as
was the case with the volatiles. 8S-16, which monitors the
East Ditch above the confluence, contained the highest concen-
trations of B/Ns: mid to upper range amounts of DOP, sometimes
moderate amounts of N-nitrosodiphenylamine, and sometimes
lower range amounts of dioctyldiphenylamine. Sources of the
high concentrations of DOP and N-nitrosodiphenylamine in the
East Ditch, shown by SS-16, are probably both leakage from the
banks near the northeast storage tanks and from ground-water
contribution. The spring in the East Ditch (SS-2) contributes
lower range concentrations of DOP. S$S=12, which monitors flow
from the West Ditch and the area to the west of the site,
contained no B/Ns at detectable levels, while the process-water
outflow (S5S-11) contained very low concentrations of DOP, just
at the detection limit. South Ditch complex inflow (SS=5) to
the East Ditch contained low to moderate amounts of DOP which
decreased to below detectable limits in the last sampling
period. -

Variations Over Time - The DOP and dioctyldiphenylamine
in the surface water have decreased somewhat over time. 1In
the last sampling period, SS-16 was the only sampling station
that showed any base/neutrals above the detection limit.
However, it is possible that SS-5 may continue to contain DOP
on an intermittent basis in the near future. At SS=-16 DOP and
N-nitrosodiphenylamine typically appeared in moderate concen-
trations. However, a high concentration of DOP occurred in
May while N-nitrosodiphenylamine was below detection limits in
August.. SR - o

Emissions - While most of the DOP and N-nitrosodiphenyl-
amine at SS-16 appears to be from the ground water, balances
of emissions with surface water discharge were complicated by
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the use of absorbent booms in the East Ditch for organic
recovery. Roughly 0.1 to 2.5 lbs/day of DOP were calculated
to be emitted from the ground water, while 0.15 to 5.0 lbs/day
were meésured leaving the site. A typical value appeared to
have been 0.4 ibs/day. In regard to N-nitrosodiphenylamine a
typical value leaving the site during the study appears to
have been 0.1 lbs/day (as N-nitrosodiphenylamine).

Other Organic Analyses
Non-priority pollutant volatile and base/neutral analyses

were performed on samples taken during the 2nd quarter from
one ground-water sampling station, GwW=5, and three surface
water stations, SS-2, SS-5 and SS-16. The analyses were
pe}formed in order to delineate other organics present at the
Olin site. The data are in Appendix E.

There were no non-priority pollutant base/neutrals above
detection limits in GW=5. The only volatile that was detected
was acetone, at mid-range concentrations (0.05-0.2 mg/l).

Relative to the surface samples, the spring (SS-2) showed
three base-neutral compounds at lower range concentrations
(<0.05 mg/l). SS-5 contained no base/neutral compounds above
detection limits and had one volatile, acetone, at upper range
concentrations (>0.2 mg/l). SS-16 had four base/meutral
concentrations at lower range concentrations and ten volatile
compounds at lower to mid-range concentrations.

Comparing these results with previous analysis of non-
priority pollutants performed by Olin shows that only one
volatile compound was found in both samplings: 2, 4, 4 -
Trimethyl-l-pentene. No base-neutrals were repeated in both
periods. The source of the above materials is unknown.
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V. RECOMMENDED PLAN FOR REMEDIAL MEASURES

Materials of Possible Concern

As discussed in the previous chapter, the 0Olin site is
discharging variable quantities of three inorganic materials
(ammonia, chlorides and sulfates) and low qQquantities of two
organic priority pollutants (DOP and N-nitrosodiphenylamine).
All other inorganic and organic materials studied appear to be
of no concern.

.The net ammonia discharge from the site was the lowest in
the most recent sampling period in December 1981. It was
measured at 81 lbs/day versus 350 lbs/day typically measured
earlier in the study. This is considered to be part of a
downward -trend; without remedial actions sustained discharges
below 100 lbs/day are not expected. Since the ammonia can
contribute to water quality problems downstream of the site,
this downward trend is encouraging. Additional actions appear
warranted to assure that the trend continues. Lagoon 1 has
already been renovated. '

Similar to the ammonia, chloride discharges also were
measured at their lowest levels in December. Net chloride
discharges were 110 lbs/day versus more typical discharges of
350 to 535 lbs/day. While it is expected that this trend will
continue as a result of remedial measures for other materials,
it does not appear that even the typical chloride discharge
represents a significant water quality problem.

While sulfate levels also dropped in December, the decline
was not as much as with the ammonia or chlorides. Wwhile it is
expected that this trend will continue as a result of remedial
measures for other materials, even at typical values of 600 to
930 1lbs/day, it does not appear that even the typical net
sulfate discharges represent a significant water quality
problem.
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Insofar as priority pollutant organics are concerned,
both DOP and N-nitrosodiphenylamine appear to be discharged at
a typical rate of 0.4 lbs/day and 0.1 lbs/day for DOP and
N-Nitrosodiphenylamine, tespectively. Some additional action
may be warranted. Appropriate remedial measures will be
discussed below.

Sources of Materials Being Discharged
During the course of this evaluation two major source

areas of materials being discharged were clearly identified:
the lagoon area and related facilities; and the northeast
storage tank area including the spring. A third Yarea" sus-
pected to contribute is the underground piping.

The lagoons are believed to be leaking and contributing a
significant portion of the ammonia, chloride and sulfate
discharged from the site. Further, it appears that-gypsum
sludge has been generally deposited to the south of the lagoons
from past practices and it is believed that scouring of this
sludge may contribute to the high concentrations of sulfate in
the surface waters.

The spring (SS-2) near the northeast storage tank area
also is a secondary source of ammonia, chlorides and sulfates.
The cause for this spring is unclear, but is suspected to be
related to a piping leak of some type.

The major source of priority pollutant organics leaving
the sjte is the northeast storage tank area. Test pit work in
that area confirmed the general presence of organics believed
to be related to the materials oozing through the bank of the
East Ditch. Remedial actions have been implemented in this
area.

During the course of this investigation it was determined
that the effluent sewer discharging to the local sewerage
system was leaking in the vicinity of the northeast storage
tanks. This leakage is believed to have contributed mainly
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ammonia, chloride and sulfate to the ground water in that
area. This corroded sewer was replaced during the investiga-
tion as ‘a remedial measure. However, it is possible that
others may also be leaking. Further, the influent sump to the
treatment works was found to be leaking. This was also
repaired during this study.

Remedial Measures .

Any solution to a water contamination problem is complex.
If no imminent hazard is present, then a phased approach is
usually the most logical. Since no imminent hazard exists at
the 0O0lin site, a phased approach will be discussed. Of the
inorganic and organic materials of possible concern discussed
above, ammonia is considered to be of somewhat greater concern
than the organics. The first phase of any remedial measures
program should address reductions of ammonia. Chlorides and
sulfates also are of some interest and are expected to be
related to reductions in ammonia. The second phase of the
program should address reductions in priority pollutant orgaﬁ-
ics. The third phase would include monitoring to quantify the
improvements obtained by earlier phases.

Phase I - Ammonia and Other Inorganics

The lagoons are the primary area for aﬁplication of
remedial measures for ammonia. As discussed earlier, the
lagoons are believed to be the largest single source of ammo-
nia. 'They also are a major source of sulfate and chloride,
and a minor source of organics. The primary remedial measure
in the lagoon area is excavation of sludge and replacing the
liners with a more secure liner system. This action was
completed for Lagoon 1 in December after the last sampling
field trip. As a part of the lagoon liner replacement, §round
water was pumped to dewater the lagoon for about two months.
Improvements in water quality which have been observed recently
may in part be a result of this dewatering action. Removing
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the sludge and replacing the liner in Lagoon 2 should further
reduce the concentrations of ammmonia, sulfate, and chloride
in the area around the lagoons and eventually in the surface
waters. It is our understanding that Olin has scheduled
repair of Lagoon 2 for this year (1982).

_ The new lagoon liner system consists of 12 inches of sand
overlain by a 36 mil reinforced hypalon liner overlain by 12
inches of sand, filter fabric and 12 inches of gravel. This
system reptesents a dramatic improvement in the ability to
prevent future breaches in the liner. During the summer
shutdown in 1981 a thorough inspection of the influent sump
and on-site treatment facilities was made by Olin. The repairs
discussed earlier are expected to reduce losses of inorganics.

A third action already completed was the replacement of
the effluent sewer discussed earlier. This leakage not only
discharged inorganics to the ground water near the East Ditch,
but also probably increased the seepage rate through the bank
of the ditch. 1t was recommended that an investigation of all
underground piping be initiated to determine whether any other
pipes are leaking. It is our understanding that a sewer
inspection program has been implemented. Also, it is hoped
that a point of origin for the spring (SS-2) could be found.
Investigations to date have failed to locate anything which
would gserve as a source of head to drive water (and associated
materials) upward into the East Ditch.

Another action worth considering is the relocation of the
non-contact cooling water discharge to the East Ditch. This
relocation might reduce hydraulic heads slightly on the western
side of the gite and also would reduce flows through the South
Ditch complex.
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Phase Il - Organics

Discharge of both organic and inorganic chemicals from
the site, especially into the East Ditch, can be decreased by
remedial measures in the storage tank area. Initially, many
different approaches were considered in order to reduce conta-
mination associated with the storage tanks. However, supple-
mental test pit investigations help to narrow the list of
possible actions by indicating that: 1) contaminated soil is
more widely spread toward the plant than assumed in initial
remedial calculations, 2) the area under the tanks is essen-
tially lined by an impervious spilled resinous material,

3) the majority of the contamination is concentrated just

above the water table and in the capillary zone (8 to 10 feet
below grade). Hence, installation of an impermeable cap

around and under the tanks was excluded because the area under
the tanks is essentially lined by impervious spilled resinous
material. Second, minimum (shallow) excavations around and
under the tanks was eliminated because the zone of high concen-
tration of organics in the socil was found too extensive to be
removed by minimum excavation.

Measures considered included recovery wells, interception
ditch, slurry wall around the area, detergent application and
microbial degradation. Of these measures, detergent applica-
tion, recovery, and disposal was eliminated because this would
require extensive and costly feasibility studies both before
and dﬁring the treatment process. Even in a well conducted
cleanup, detergents may be difficult to control and may cause
legal problems. Microbiological degradation was also rejected.
Like detergent application, recovery, and disposal, microbio-
logical degradation is a difficult process to control; it may
also create unknown by-products and may be very costly. Of
the three remaining techniques, a multiple recovery well
system or an interception ditch with a recovery pump are
fairly equivalent in effectiveness. Both approaches represent

MPiRaiE v



a positive action, but potentially a long-term commitment to
remove materials from the ground water. While some organics
may pass by either system, over the long term the discharge of
organics will abate. It is anticipated that the recovered
water would be discharged to the public sewerage system after
decanting any organic layer generated.

Alternatively, the slurry wall approach represents an
effort to contain the organics in place. This passive approach
results in near-term discharge reductions, but retains the
undesired potential for organic discharge at some time in the
future. It is also more costly than a recovery well system or
interception ditch. Considering the nature of the organics
being discharged and all other factors, serious consideration
was given to implementation of either a multiple recovery well
system or an intercepfion ditch. It is our understanding that
0lin has implemented a multiple well recovery system.

Because contaminants which have accumulated in and on the
banks of the East ditch represent a substantial source of
contaminants which may be readily transported off the site by
stream flow, removal of this material is deemed an essential
remedial measure. During excavation, a series of sorbent
booms and pillows should be installed downstream along the
drainage ditch. Heavily contaminated sediment excavated from
the channel (estimated at about 5 cubic yards, 20 drums)
should be drummed and sent off-site. The remainder of the
excavated material should be spoiled in front of the storage
tanks. The excavated area should be filled with a clean
coarse granular material.

The remedial measures described above should decrease the
concentration of materials in the zone of organic ooze along
the railroad on the eastern embankment.

Phase I1I - Monitoring _

The measures proposed above should reduce the discharge
of materials from the 0lin site. However, further monitoring
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of the ground and surface water should be done to document the
efficiency of the remedial measures implemented and to deter-
mine if any further action appears warranted.

The following schedule shows the suggested ground-water
and surface water monitoring program for 1982 and 1983. The
program should be implemented about 3 months after the removal
of the sludge of Lagoon 2. The following tasks should be
performed; all of these tasks would be subject to modification
in scope based on previous results.

1. Ground-Water Levels: Water levels should be taken
in all wells to monitor the ground-water flow and to observe
any decreases in mounding around the lagoons.

2. Surface Water Flows: Surface water flows should be
measured in the surface sampling stations listed in the schedule.

3. Chemical Analyses: The chemical analyses performed
during each period should consist of the following ﬁiiameters.
‘The sampling stations and specific analyses to be performed
for each period are listed in the schedule.

Inorganics: Chloride (Cl)

Sulfate (so4)

Ammonia (NE3)

Specific conductance (S.C.)

PR

. +3

Chromjum +3 (Cr ~)

Organics: DOP

N-nitrosodiphenylamine (N-=N)
Monitoring Schedules - Two sampling periods, approximately
6 months apart, are recommended for 1982. Table V-1 shows the
-list of activities. Table V-2 shows the list of activities
for the one recommended sampling period in 1983.
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TABLE V-1

1982 MONITORING SCHEDULE

Ground-Water Inorganics +3 Organics
Levels €1 so, NH, S.C. pH Cr DOP  N-N
GW-1 * * % * * *
GW=-2A * * * * * * * *
GW-3 *
GW-4 % * * * * *
GW=-5 *
GH~6 * * * * * *
GW-7 * * * * * * *
GW-8 %* * * * * *
GW-10 * * * * * *
GW-11 * * * * * * *
GW-12 %*
GW-13 * * * * * * *
GW-14 *
GW-15 * * * % * * *x
GW-16 * i
GW-178 *
GW~17D * * * * %* *
GW-18S *
GW-18D *
GW-19S * * % * * *
GW-19D * * * * * *
GW=-20 *
GW-21 *
GW=-22S * * * * * *
GW=-22D * * * % * * *
GW-23 *
GW~-24 * * * * * %*
GW-25 * * * * % *
GW-26 % % * % * *
SURFACE WATER
Inorganics Orqanics
Flow Measurements Cl so, MNi, S.c. pH crt3 DOP - N-N
§S-1 . * * * Tk * * * *
§8-2 *
$S-5 * * * * * * * *
§§-11 * '
§5-12 * %* * *- * *
§8-~16 * * * * %* * * *
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TABLE V-2

1983 MONITORING SCHEDULE

GROUND WATER

Ground-water Inorganics organics

Measurements € 59, E3 §.C. pH DOP N-N
GW-1 *
GW-2A * * * ] * * * *
GW=-3 *
GW-4 % * * % *
GW-5 *
GW-6 %* * * * * *
GW=-7 *
GW-8 *
GW-10 *
GW-11 * * * * * *
GW-12 - %
GW-13 * * * *
GW-14 * b .
GW-15 * * * *
GW-16 *
GW-17S *
GW-17D *
GW-18S
GW-18D
GW-19s * %* * * *
w-lgb * * * x * *
GW-20
GW-21 *
GW-22S *
GW-22D *
GW-23 *
GW-24 *
GW=-25 * * * * * *
GW-26 @ * * * * * *

- SURFACE WATER
Flow = Ino;ugnnic; - : Organics

Measurements Ccl so, M, .C. pH DOP
§S-1 * * * * * *
§5-5 * * * * * * *
§S-12 * * * * * *
S$S-16 * * * * %* % %
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APPENDIX A
SOIL BORING AND MONITORING WELL INSTALLATION

The drilling work was done by Soil Exploration Corpora-
tion, of Stow, Massachusetts. In six of the wells, soil
borings were performed first, using a 2% inch hollow stem
auger down to bedrock, sampling with a two-inch split spoon.
All sampling was performed according to ASTM D 1586-67 speci-
fications. Four to ten feet of bedrock were then cored using
NX core. After coring, the bedrock core hole was backfilled
with a cement-bentonite slurry. In the four shallow wells,
each boring was augered down without sampling to the level at
which the well point would be set. A monitoring well was then
installed in each of the borings.

The monitoring wells are constructed as follows. - Two-inch
Schedule 80 flush-jointed, vented PVC pipe with a five foot,
0.01 inch machine-slotted screen was used. The area around
the screen was backfilled to at least one foot above the
screen with a uniform medium sand. The well was then grouted
to the surface with a cement-bentonite slurry. A five-foot '
long, six-inch diameter protective steel casing with a locking
cap, set into a concrete collar, was then placed around each
well. '

The recovery well was constructed of 12-inch diameter
PVC, perforated with %-inch holes every foot. After excava-
tion with a backhoe, two inches of gravel was placed on the
bottom of the hole. The well was set on this gravel layer,
then backfilled with additional gravel. A cover and a grating
were placed over the well head.

GW-2 was replaced with a six-inch diameter Schedule 80
well with a five foot, 0.01 slot, machine-slotted screen,
after the area was excavated with a backhoe. The area around
the screen was backfilled with clean sand, then grouted near
the surface. A concrete collar was installed around the well
head.



The well is constructed of four-inch diameter steel
casing with a five-foot li-inch drive point. A small area was
excavated with a backhoe, then the well was driven into the
bottom of the pit and backfilled with the excavated material.
The well head is.capped.

The drive point wells were made of 1l%-inch galvanized
steel with five-foot aluminum wrapped screens. The wells were
driven in using a jack hammer, then capped with a screw cap.



BORING GWW=17D

PROJECT: 0lin-Wilmington PROSECT NO: 284-10-1E00
DATE:  2,2/81 LOCATION- wilmington, MA
DRILLING CONTRACTOR: c.il Exploration [|INSPECTOR: ca wraemer
GRILLING METHOD: oym pollow stem SAMPLING METHOD: 2% gplit spoon
augers 300 1lb. hammer with 24" drop
ELEVATION: DATUM: T
SAMDLE =| & SOIL DESCRIPTION &
blows S'. 2|density, color, SOIL, admixtures, | = 2
no. depth per 6" & S moisture, other notes, ORIGIN 2 8 REMARKS
S=-1]1 0'=2"* 110 very loose, brown, PEAT,
110 little sand, wet
_s=z.r_L~4' 2.1 medium dense, brown, SILT
18 112 and fine SAND, trace clay,
S-3 47=6" 9 “J_.é_s wet .
= i R IR A Dense, brown-gray, fine to
S-41 6'~8" 19 [20 coarse SAND, little silt,
25 0 trace gravel, wet —
| s=51 8'~9.5° |15 1100] very dense, gray/brown, SAND, |_]
70 10 some silts, some gravel, wet,| |—
GLACIAL TILL . =
Top of Rock, 13.0 feet - -
F____ —_ 4 Run 1 13.0'-13.0', run 5.0 —
feet, recover 4.8 feet, 96%
15 recovery
Run 2 18.0'~23.0', run 5.0 .
feet, recover 3.5, 70%
recovery
20 .
Bottom of boring, 23.0 feet
25
30
35
LIOTES : -
L ' = i
[slurry from 7.0 feet to ground surface., S5=fqot long 6-inch diameter prot:
ID[ SHEET 1 OF )
- RAAT £ AA ODIDNITIE INIC



BORING GW-17S

PROJECT:le-lilminaton PROJECT NO: 284-10-1EQ0Q
DATE: 3/4/81 LCCATION' Wilmington, JMA
DRILLING CONTRACTOR: coi] Exploration |INSPECTOR: ca graemer
DRILLING METHOD: oyw hojlow stem SAMPLING METHOD: None taken
ELEVATION: DATUM:
SAMDLE = | & SOIL DESCRIPTION &
blows E 2|ldensity, color, SOIL, admixtures, = z
no. deoth ver 6" & | Glmoisture, other notes, ORIGIN 23 REMARKS
5 p ‘
Bottom of boring 8.0 feet =
10
15
20
25
30
35
;OTES: Monitoring well installed. Ti
we screen set at 8.0 feet and backfilled wi
S-foot long 6-inch diameter protective steel sleeve, with locking cap
placed on top.
fD' _ SHEET 1 OF |



BORING GW-18D

PROJECT: Qlin-Wilmingtcn

PROJECT NO: 284-10-1E00

DATE:

2/24/381

LCCATION: Wilmington, MA

DRILLING CCNTRACTOR:

Soil Exploration |INSPECTOR: CA Kraemer

DRILLING METHOD:

2%" hollow stem

SAMPLING METHOD: 2" split spoon

300 1lb. hammer with 24" drop

augers
ELEVATION: . DATUM :
SAMILE =| & —SOIL DESCRIPTION g
blows S‘. Sldensitv, color, SOIL, admixtures = S
no. deoth per 6"} & S lmoisture, other notes., ORIGIN 20 REMARKS
s-1] 0'=2' 110 Very loose, brown, PEAT and
SAND, moist
S=2| 2'-4' 2 115 Very dense, tan SAND, some
Q 120 gravel, some silt, moist ,
B N SR FE T
Very dense, brown/gray, SAND
| S-4] 6'-8" 12124 some gravel, some silt, wet,
21122 GLACIAL TILL '
s-5¢{ 8'-10' 30128
201201,
S-6/ 11'-13' [11]30
50140 |
15 -]
=
20 Top of rock, 19.9 feet
Run 1 20.0 to 25.0 feet,
-run 3.0 feet recover 3.5
feet 70% recovery
25 |
Run 2 25.0'=-26.0', Run 1.0
=foot Recover 0.0 feet, 0%
recovery
30 Bottom of boring, 26.0 feet
35
LIOTES: Monitoring well installed, Cement-bentonite slurry from 20.0' to

medium uniform sand ent-hbe

26.0', Tip of 5 0] foot 0.010-incn machine slotted well screen sef at
slurry from 10.0 feet to ground surface. S5-foot long 6-inch diameter

[y

protective steel sleeve, with locking cap, placed on top.

SHEET 1 OF l



BORING GW-14S

PROJECT: nyin_wilmington PROJECT MO: _284-10-1EQQ
DATE: 7/9% /21 LCCATIOWGilminaton . MA
DRILLING CONTRACTOR: o i3 pynlaration [INSPECTOR: ~a graomar
DRILLING METHOD: oum pho31ow stem SAMPLING METHOD: None taken
augers - \
ELEVATION: DATUM:
SAMDLE =| & SOIL DESCRIPTION &
blows ,5'. 2 density, color,6 SOIL,6 admixtures, | 3 g
no. depth er 6" é Blmoisture, other not RIGIN g5 REMARKS
s —
10 ‘kBottom of boring 10.0 feet =
15
20
25
30
35

well screen set at 10.0 feet and backfilled with medjum uniform sand

S5-foot long 6-inch diameter protective steel sleeve, with j ca
placed on top.

lfh| | SHEET 1 OF _|



BORING _GW-19D

PROGSECT:Q0lin=-Wilmington PRCJECT NO: 284-10-1E00
DATE: 2/9/81 LCCATION:  Wilmingteon, MA
DRILLING .CONTRACTOR: Soil Exploration INSPECTOR: CA Kraemer
DRILLING METHOD: 2k" hollow stem SAMPLING METHOD: 2" split spoon
augers 300 lb. hammer with 24" drop
ELEVATION: . DATUM:
saupLz = & SOIL DESCRIPTION &
blows | & Sldensity, color, SOIL, admixtures, | 3 Z
no. deoth ver 67| 2 | Hlmoiscture, other notes. ORIGIN g5 REMARKS
ense, brown, SILT and SAND, little
gravel, frozem, FILL
| S-1 2'=4" 110 ery loose, light gray, SILT, wvet,
. g 0 PSUM SLUDGE
s-2 | 4'-6' 1 1ol ' ‘
010
$-3 6'-7.5" 1 ! 1 | Very loose, brown, SILT and SAND,
§$-4 7.5'=9.0'1 2 | 2 | some organics, wet
12 (12
§=5 9'-10' 38 1100}, 4 Grading to little gravel
Very dense brown/gray, SAND and
S-6 11'-12.5"] 12{ 25 gravel, little silt, wet, GLACIAL
S~-7 | 12.5'-13.31 35](15 TILL ' :
1004.3'
$S-8 1 14'~14.3" }]30 15 -
1004.3' Boulder 15'-16.1" -
Boulder, 16.5'-17.1' and 17.1'- -
17.8° =
Boulder 18'-18.8' and 19.3'-19.9' -
20 Top of rock 20.0 feet b=l
nl 20.0'-23.0" run 3.0 feet
ecover 2.0 feet, 67% recovery
n 2 23.0'-24.3" Run 1.3 feet
25 ecover 0.0 feet 0Z recovery
(Core barrel broke)
&Bottam of boring 24.3 feet
30
35
LUOTES: Monitoring well installed. Cement-bentonite slurry from 20.3' to
4,3"'. of 5.0 foot 0.0l10-inch macnine slotted well screen set at
! i i j sand to 10.0 feet. Cement
jte s ry from 10.0 feet to ground surface. 5-foot long 6~inch
rotective steel sleeve, with locking ca laced on top.
4 ;)' SHEET 1 OF |



BORING GW-19S

PROJECT: ) in-wilmington PROJECT NO: 284-10-1E00
DATE: _ 2/12/31 LCCATION: Wilmington, l:A
DRILLING CONTRACTOR: il Exoloration |INSPECTOR: cp kraeper
LRILLING METHOD: oyw pollqw stem SAMPLING METHoD: None taken
e AUGEILS
ELEVATION: DATUM:
SaMPLE -3 & SOIL DESCRIPTION &
blows & E‘densitv color, SOIL, admixtures 3 3
no. denth cer 6"1 & plmoisture, other notes, ORIGIN g 5 REMARKS
5 =
110 LBottom of boring 10.0 feet —
15
20
25
30
3s

§ium uniform sand
ta 3.5 feet Cement=hentanite slurry from 3 35 fget to cround-surface—

S=foot lang f=-inch diameter protective stesl sleeve  with locking can

nlaced aon tnn

ﬁl - | ' SHEET 1 OF _|




BORING _GW=20

PROJECT: 01 ipn-Wilmington PROJECT M0: _284-10-1E00
DATE:  2/26/8] LCCATION- Wilmington, MA
DRILLING CONTRACTOR: Soil EK?]QIaEiQn INSPECTOR: CA Kraemer
ODRILLING METHOD: 2k" hollow stem SAMPLING METHOD: 2% split spoon
augers 300 1b. hammer with 24" drop
ELEVATION: . DATUM:
savrrE =| & SOIL DESCRIPTION &
blows E 2 density, color, SOIL, admixtures, | = 5
no. depth ver 6"] £ | Blmoisture, other notes. CRIGIN £0 REMARKS
Sal—10 =2 Z l; Top soil and roots, 0.0'-1.0 feet
o4’ 55 123 ] Medium dense, brown, SAND, some
s = 5] %%— gravel, trace silt, moist Grading
; . to dense, SAND and GRAVEL trace ‘
[§-3 |4'-5.5 10 | 18 5 silt
40
Very dense, gray/brown, SAND some
silet, some gravel, moist, GLACIAL
TILL
10 :
{15 . —
Top of Rock 15.0 feet
Run 1, 15.0'-16.5' Run 15. feet
Recover 1.0', 67% recovery
Run 2, 16.5'-21.5' Run 5.0' Recover
L
20 3.9', 63% recovery
Bottom of boring 21.5 feet
25 .
30
35

e rr rom 8.0 fe - =]
cdiameter proteceive steel sleeve, with locking cap, placed on top.

ml ' SHEET 1 oF |



BORING gu-21

PROJECT: 0l in-Wilmington PROJECT NO: 284-10-1E00
DATE: 3/5/81 LCCATION: Wilmington, MA
DRILLING CONTRACTOR: S§oil Exploration INSPECTOR: CA Kraemer
DRILLING METHOD: 2k" hollow stem SAMPLING METHOD: 2" split spoon
augers 300 lb. hammer with 24" drop
ELEVATION: DATUM:
SAMDLE =| & SQIL DESCRIPTION &
blows E E density, color, SOIL, admixtures, 3 z
no. depth per 6" = glmoisture, other notes, ORIGIN g5 REMARKS
]
— Qw2 2 Very loose, dark brown, PEAT,
< ot gt " little sand, wet
< & Medium dense, brown, SAND, trace
c 2 1t 2 111 silt, wet ’
— 1 1° Dense, brown/gray SAND, some SILT,
some gravel, moist GLACIAL TILL
10 =
15 Top of Rock 15.0 feet
Run 1, 15.0'<17.5' Run 2.3' Recover
2.5', 100% recovery
Run 2, 17.5'-20.0' recover 2.0’
80% recovery
20
Bottom boring, 20.0 feet
25
30
35
y . ) - : .15 .0' t+n
—at 14.5' feet and backfilled with uniform medium sand to 4.0 feet
(;ement-bentogite slurry from 4.0 feet to ground surface. S=-foot long -
inch protective steel sleeve it locking cap, nlaced on oo
fnl SHEET 1 oF |



BORING GW-22D

DATE: 3/4[&;r

PROJECT: Qlin-Wilmington

PROJECT NO: 284-10-1E0Q

LOCATION: Wilmington, EHA

DRILLING CONTRACTOR:

Soil Exploration |INSPECTOR: CA Kraemer

URILLING METHOD: 2k" hollow Stem

SAMPLING METHOD: 2" gplit spoon

300 lb. hammer with 24" drop

augers
ELEVATION: DATUM:
SAMDLE =| & SOIL DESCRIPTION &
blows E § densitv, color, SOIL, admixtures, ﬁ 5
no. depth per 6 8 5 moisture, other notes, ORIGIN g3 REMARKS
S-1 ] 0'=2' 1]2] o
518 Loose, brown, SAND, trace silt,
) T R wet, MISCELLANEOUS FILL (also
2 1 3 contains construction lumber, metal
53 576" 3 /] strips, and chemical products) .
_ 71381°
S=4 6'-8"' 8 9
14 128
§=5 8'-10' 8 9 . ‘
14 123 b fine SAND, littl
3-8 ToT=12" T 178 10 Dense brown, e s little
15 121 gravel, little silt, wet
§=7 | 12'=14" 16 |21 |
25 |
- l_ v
S8 | 14 -16 ig ig 15 Dense gray/brown, SAND, some silt,
some gravel, moist, GLACIAL TILL
20
25
30 —
35 Top of Rock 36.0 feet —
lBottom of boring, 36.0 feet

, placed on top.

0]

SHEET 1 OF

!



BORING _GW-22§

PRCJECT: o3in-wilminaton PROJECT NO:  284-10~1FE00
DATE: 3/5/81 LCCATION: wilmington, MA
DRILLING CONTRACTOR: oil Ex ation INSPECTOR: CA Kraemer
DRILLING METHOD: 25" hollow Sstem SAMPLING METHOD: None taken
augers
ELEVATION: DATUM:
SAMDLE =& SOIL DESCRIPTION &
blows E é density, color, SOIL, admixtures = =
no. depth oer 6" inlmoisture. other notes, OPIGIN 295 REMADKS
5 .
\
10 =
) -
15 —

Bottom of boring 15.0 feet

20

25

3o

35

UOTES: Monitoring well installed. Ti =] '
ell screen set at 15.0 feet and backfilled with medium uniform sand

w

3=~ ong 6-inc i
placed on_top.

IDI ' SHEET 1 oF (




APPENDIX B
LABORATORY SOIL TEST PROCEDURES
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OLIN, WILMINGTON

SUMMARY OF SOILS LABORATORY TEST RESULTS

Cation

" Hoisture Exchange
Boring Sample Content Capacity
No. No. Depth (%) pH (meg/100g) Soil Description
GW-17D 5-2 2'-4! 14 5.2 5.2 SAND, little silt, trace gravel
Cw-17D S-4 6'-8* 8 6.7 22.17 SAND, some silt, some gravel, SHI, TILL
GW-18D S-2 2'-4 9 4.9 28.2 SAND, some gravel, some silt, SH1
GW-18D S5-4  g1-g 10 5.2 21.5 SAND, some gravel, some silt, TILL
GW-18D 5-6 11¢-13" 9 6.7 22.8 SAND, some silt, some gravel, sM!, TILL
GW-19D 5-6 11'-12.5 10 5.7 18.6 SAND and GRAVEL, little silt, su', TILL
GW-20 S-2 2'-4 10 4.7 8.8 SAND, some gravel, trace silt, SH-SP1
GW-21 5-2 2'-4 24 4.3 13.5 SAND, trace silt, SM-spl
GW-22D 5-3 4'-6" 20 7.5 7.1 SAND, trace silt, spl
GW-22D . 5-6 10*'-12" 12 6.9 5.1 SAND, little silt, little gravel, SHl
GW-22D s-7 12'-14! 10 6.3 7.2 . SAND, some silt, some gravel, TILL

1 Unified Soil Classification System



APPENDIX B

LABORATORY SOIL TEST PROCEDURES

Moisture Content: ASTM D 2216-71

Grain-size distribution: ASTM D 422-63

pPH:

CEC:

Glass electrode pH meter

Sodium extraction method
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Figure B-2
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Figure B-3
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Figure B-4
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Figure B-~5
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Figure B-6
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Figure B-7
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Figure B-8
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APPENDIX B
LABORATORY SOIL TEST PROCEDURES



TABLE B-1

HYDRAULIC CONDUCTIVITIES OF SOILS BENEATH THE OLIN SITE

WELL HYDRAULIC CONDUCTIVITY, Ct/SEC sorL TYPE

GW-1 2x10% - i1l

GW-2 9 x 1073 sand and till
GH-3 | 2 x 107 " sand and till
GW-4 5 x 1074 ti11

GW-5 6 x 10”3 till

GW-6 1x 10" sand and till
GW-7 ' 2x10* till

GH-8 2 x 1072 till, little sand
GW-10 1 x 1072 sand and till
GW-11 ‘ 5 x 1074 sand

GW-12 4x103 sand, little till

B-11



.APPENDIX C
INORGANIC CHEMICAL ANALYSES-GROUND WATER



APPENDIX C
PHYSIOCHEMICAL MEASUREMENTS

pH was measured using a Universal Interloc pH meter. The
pPE was measured from a sample of fresh well water (after well
evacuation) or surface water. The pH meter was standardized
after every third pE reading with pH 4 standard solution and
pH 10 standard solution.

Disolved oxygen was measured in milligrams per liter
(mg/1l) with a Yellow Springs dissolved oxygen-temperature
meter. The D.O. probe was placed in the well after well
evacuation or below the stream surface for measurement.
Standardization of the probe was performed after every third
measurement, following the standardization procedure on the
D.0. meter. The D.O. membrane on the probe was repiiced
before each sampling period.

Specific conductance was measured in micromhos (umhos)
using a Hach spectrophotometer. Standardization of the meter
was performed in the Pirnie laboratory before the beginning of
each sampling period. Samples were taken from fresh well
water (after well evacuation) or surface water.

Temperature was measured in degrees centigrade (°C) with
the temperature probe on the dissolved oxygen meter, in the
well or stream; and with a field thermometer measured in a
fresh sample drawn from the well or stream.

Inorganic Analysis Techniques

1. ¢c1” Titrimetric; Mercuric Nitrate

2. 50‘1’= Gravimetric; Turbidimetric

3. NH,-N Colorimetric; Distillation Procedure

4. Noa-Noz-N Colorimetric; Brucine, Spectrophotometric



10.

Total Cr

et

Cr6+

cd
Pb

Alkalinity

Atomic Absorption; Chelation-Extraction
Total Cr - hexavalent Cr
Chelation-Extraction

Atomic Absorption; Direct Aspiration
Atomic Absofption; Direct Aspiration

Titrimetric (pH 4.5)



TABLE C-1

- PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Specific Conductance, umhos

Well
Number 8 s 5-81 6-81 881 12-8
GW-1 475 575 725 600 869 -
GW-2 & 24 6,750 10,500 1,650 52,000 1,000 1,050
GW-3 1,200 1,100 1,125 2,250 1,225 -
GW-4 3,750 3,000 3,500 6,500 4,000 6,250
GW-5 5,750 4,250 5,000 5,000 3,500 4,975
-6 -—r IS T SR o -
aw-7 e THF o e RO -
GW-8 4,300 3,800 3,800 5,500 . 7,000 -
GW-10 | 200 1,275 500 2,250 2,98 -~ -
GW-11 1,550 18,500 12,500 14,000 15,750 8,500
GW-12 525 725 480 575 550 -
GW-13 3,250 550 160 125 170 -
GH-14 325 500 600 825 851 -
GW-15 3,500 4,250 4,000 5,750 4,500 -
GW-16 550 275 250 375 650 -
GW-175 - 2,500 2,500 3,500 4,000 -
GW-17D 7,000 7,000 7,250 9,000 8,000 -
GW-18S - - - - - -
GW-18D - 9,750 1,550 1,425 950 -
GW-195 3,000 3,250 3,500 3,500 3,700 -
GW-19D 5,500 3,250 6,000 11,500 15,500 -
GW-20 1,150 1,275 1,875 900 900 -
GW-21 625 950 1,525 1,600 1,750 -
GW-225 13,750 10,250 8,500 9,000 12,757 -
G¥-22D L T 0000 AyEm -
GW-23 - - - - : 750 -
GW-24 - - - | - 13,250 -
GW-25 - - - - 16,000 -
GW-26 - - - - 13,500 17,500

Cc-3



TABLE C-2

PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Well
Number
GW-1
GW-2 & 2A
GW-3
GW-4
GW-5
GW=-6
GW-7
GW-8
GW-10
GW-11
GW-12
GW-13
GW-14
GW-15
"GW-16
GWw-17s
GW-17D
GW-185
.GW-18D
GW-19s
GW-19D
GW-20
GW-21
GW=-225
GW-22D
GW-23
GW-24
GW-25
GW-26

pH
3-81 4-81 5-81 6-81 §-81 12-81
6.0 6.2 6.2 6.4 6.2 -
6.2 5.1 5.3 - 6.5 5.6
e 5.1 5.9 6.1 4.6 -
- 5.3 5.1 5.4 5.1 6.3
6.4 6.1 6.5 6.4 6.0 6.5
o - [ 4 L. 4 -
(4 ") == "y S -
== L .4 «»r 5.2 L] -
ar 4.1 o 6.4 5.5 -
10 9.5 9.0 9.4 9.0 7.3
5.3 4.9 6.2 6.6 5.4 -
6.8 5.1 6.9 7.2 6.3 -
6.5 4.9 6.5 6.6 5.8 -
6.5 4.8 6.6 7.0 7.1 -
6.8 4.4 6.2 5.9 5.5 -
- 6.4 6.1 " 6.6 5.6 -
6.8 6.0 5.6 5.8 5.9 -
- 11.3 10 9.9 10.4 -
9.5 5.7- 5.9 6.4 5.9 -
5.8 6.5 5.5 6.8 6.7 -
10.8 10.4 10.4 9.3 10.5 -
6.7 5.4 6.8 6.7 6.7 -
9.5 7.6 8.2 7.9 7.6 -
L i ko7 L &) <o T -
- - - - 6.1 -
- - - - 6.8 -
- - - - 6.5 -
- - - - 4.3 5.1

C-4



TABLE C-3

. PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Chlorides, mg/l

Well

Number 3-81 4-81 5-81 6-81 8-81 12-81
GW-1 72 107 77 123 135 .
GW-2 4 950 194 - 110 30
GW~3 36 27 26 61 42 -
GW-4 416 438 449 459 465 455
GH-5 450 480 459 490 370 394
GW-6 - L) - & Gane 1899 -
GW-7 s - L =y 4950 -
GW-8 370 368 281 582 720 -
GW-10 18 11 10 230 250 -
GW-11 = s [ "2524 819
GW-12 62 53 306 102 18 -
W-101 -
GW-13 253 11 10 nxisy 10 -
GW-14 45 16 306 71 150 -
GW-15 541 512 449 766 340 -
GW-16 65 37 26 5 35 -
GW-175 - 235 204 225 210 -
GW-17D 591 a75s 766 510 949 -
GW-18S - - - - - -
GW-18D - 69 56 163 25 -
GW-19S 9% 64 72 102 40 -
GW-19D 601 e 536 PO~ 1999 -
GW-20 22 16 179 26 15 -
GW-21 94 107 87 112 110 -
GW-22S 300 480 378 434 730 -
GW-22D 42 &Y 5360 2459 7990 -
GW-23 - - - - 70 -
GW-24 - - - - 2000 -
GW-25 - - - - 2074 -
GW-26 - - - - 1399 1112
Sump-1 - - - - 510 -



Well

Number

GW-1
GW-2
GW-3
GW-4
GW-5
GW-6
GW-7
GW-8
GW-10
GW-11
GW-12
GW-13
GW-14
GW-15
GW-16
GW-17S
GW-17D
GW-18S
GW-18D
GW-195
GW-19D
GW-20
GW-21
GW-225
GW-22D
GW-23
GW-24

GW-25
GW-26
Sump-1

TABLE C-4

Sulfates, mq/l

.PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

3-81 4-81
44 28
1,145 1,990
405 402
853 934
1,523 1,500
<imiih A
=
1,016 1,130
32 23
3,096 3,440
54 101
760 95
44 35

88 108

38 30

- 930
2,215 3,045
- 60
1,726 1,675
1,228 1,839
6 16
100 64
2,911 2,620
€296 a0

5-81 6-81
100 S5
366 -
384 725
979 1,883

1,400 2,767
Wbl 26T
W08 5300
1,030 3,450
27 767
2,990 2,900
70 64

6 15

16 106

809 105

20 26

863 1,500
2,624 2,624
326 178
1,774 2,530
1,265 6,080
12 33

17 6
1,880 4,330
aeies 13080

-8=81

36
1,550
362
1,225
1,07S
1,550

Jav s
2,800

4,250
4,860
8,500
2,145



- PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Well
Number
GW-1
GW-2 & 2A
GW-3
GW-4
GW-5
GW-6
Gw=-7
GwW-8
GW-10
GW-11
GW-12
GW-13
GW-14
GW-15
GW-16
GW-17S
GW-17D
GW-18S
GW-18D
GW-19S
GW-19D
. GW=-20
GW-21
GW-22S
GW-22D
GW-23
GW-24
GW-25
GW=-26

TABLE C-5

Alkalinity, mg/l

2725
41
67
34

554
89

381
246
226
32
1245
1?7

4-81

83
28

75
122
66

3250

21
55-
700
28
50
215

300
263
S06
325
242
600

5-81

98
88

69

2765

15
28
738

34
170

180
122
238
168
198
448

6-81 8-81
89 -
10 -
g . -
78 -
148 -
<1 -
2 -
28 -
3425 ©
<1 -
17 -
36 -
1133 -
20 -
70 -
102 -

335 -
236 -
955 -
200 -
132 -
505 -

<1 -

98



TABLE C-6

. PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Well NHy-N. mg/l

Number 381 a-81 5-81 6-81 8-81 12-81
GH-1 3 8 11 6 2 -
GW-2 & 24 175 574 133 - 9 35
GW-3 46 75 29 a8 36 -
GH-4 126 145 134 140 179 171
GW-5 125 - 176 157 134 114 129
GH-6 <1 3780 3878 5660 2489 -
GW-7 190 2638 13101 1318 3133 -
GW-8 158 226 210 384 377 -
GW-10 3 61 62 140 108 -
Gw-11 729 1854 2051 2002 2458 476
GW-12 6 9 8 4 1 -
GW-13 130 26 11 - 7 5 -
GW-14 4 10 3 7 5 -
GH-15 167 182 135 333 350 -
GW-16 13 22 4 2 4 -
GW-17S - 46 48 45 56 -
GW-17D 182 315 336 3s8 325 -
GH-18S - - - - - -
GW-18D - 19 11 12 <a -
GH-198 83 114 126 130 108 -
GW-19D 239 609 353 974 1204 -
GW-20 1 11 21 1 1 -
GW-21 4 39 21 7 3 -
GW-225 314 675 427 490 1081 -
GW-22D 192 4102 2757 2340 2545 -
GW-23 - - - - 8 -
GH-24 - - - - 1204 -
GH-25 - - - - 1246 -
GH-26 - - - - 991 126

c-8




TABLE C-7

PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

(No34uoz)-n, mg/1

c-9

Well
Number 3-81 4-81 5-81 6-81 8-81 12-81
' GW-1 2.1 0.9 1.8 1.2 1.6 -
GW-2 & 22 87.7 35.3 4.0 - 9.1 0.2
GW-3 8.7 13.3 14 26.9 16.8 -
GW-4 7.0 6.3 7.1 6.6 4.6 4.6
GW-5 12 8.9 7.5 0.1 0.8 1.5
GW-6 56.7 57.1 23.8 LPn 133.2 -
GW-7 42.4 21.7 31.5 43.2 34.6 -
GW-8 57.7 45.0 42.2 66.6 50.1 -
GW-10 6.9 8.4 8.8 16.0 12.4 -
GW-11 1.1 0.6 1.5 1.0 1.3 2.1
GW-12 3.0 2.6 0.5 4.6 2.5 -
GW-13 12.2 6.7 2.0 10.1 3.7 -
GW-14 4.6 4.8 0.6 7.7 4.1 -
GW-15 4.1 0.7 2.6 2.0 2.4 -
GW-16 0.2 2.8 2.6 5.8 3.7 -
GW-17S - 6.1 3.2 1.6 3.0 -
GW-17D 7.5 9.2 8.7 20.2 13.0 -
GW-18S - - - - - -
GW-18D - 10.6 11.3 15.2 11.9 -
GW-19S 1.0 1.3 2.2 3.0 2.4 -
GW-19D 0.2 0.4 1.6 1.8 2.0 -
GW-20 0.5 1.2 1.3 1.2 1.2 -
GW-21 2.8 2.0 1.0 0.9 1.0 -
GW-225 16.5 163 0 e 1] -
GW-22D g - 75.5 b 85.8 -
GW-23 - - - - 2.6 -
GW-24 - - - .- 3.2 -
© GW-25 - - - - 1.2 -
GW=26 - - - - 58.6 40.6



TABLE C-8

PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Well
Number
GW-1
GW-2 & 2A
GW-3
GW-4
GW-5
GW-6
GW=-7
Gw-8
GW-10
GW-11
GW-12
GW-13
GW-14
GW-15
GW-16
GW-17S
GW-17D
GW-18s
GW-18D
GW-19S
GW=-19D
GW-20
GW-21
GW-22S
GW-22D
GW-23
GW-24
GW-25
GW-26

Chromium + 6, mg/l

3-a1* 4-681 3-81 §-81 8-81
0.05 0.01 BDL 0.02 BDL
0.10 0.01  BDL - BDL
0.29 BDL " BDL - -
0.05 BDL BDL - 0.01 BDL
0.10 BDL BDL BDL -
0.82 BDL BDL BDL BDL
.y 0.01 0.01 0.01 BOL
0.08 BDL BDL BOL -
0.02  BDL BDL BDL -
0.70 BDL 0.01 . 0.01 BOL
0.06  o0.01 BDL 0.01 BDL
0.15 BDL BDL BDL -
0.05 0.01 ~ BDL BDL 0.01
0.20 0.03 BDL BDL -
0.15 BDL BDL BDL -
- BDL BDL 0.01 0.01
3.22 BDL 0.02 0.04 . BDL
- 0.36 BOL 0.01 BOL
Jbvil- BDL - .0.04 0.0S 0.01
it 0.01 0.04 0.06 BDL
0.02 0.39 BDL BDL BOL
0.15 0.01 0.01 BDL BDL
WY, 0.01 BDL BDL BDL
0.22 - o0.01 0.02 0.01 BDL
- - - - BDL

*Total metal - sample acidified..
Detection Limit: 0.01 mg/l

C-10

12-81

BDL

BDL
BDL

BDL



TABLE C-9

PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Chromium + 3, mg/l

Well
Number 3-81* 4-81 3-81 6-81 8-81 12-81
GW-1 - <0.05 . <0.04 $0.03 $0.04 -
GW-2 & 22 - <0.05 <0.04 - $0.04 <0.05
GW-3 - <0.05 <0.04 <0.04 - -
GW-4 - <0.05 <0.04 $0.04 <0.04 <0.05
GW=5 - <0.05 = <0.04 <0.04 <0.04 <0.05
GW-6 - <0.05 $0.43 50.38 $0.1 -
GW-7 - <0.05 =T <timid,,  S11.13 -
GW-8 - <0.05 <0.04 <0.04 - -
GW-10 - <0.05 . <0.04 <0.04 - -
GW-11 - <0.05 0.02 $0.04 £0.29 <0.04
GW-12 - <0.05 <0.04 $0.04 <0.04 -
GW-13 - <0.05 <0.04 <0.04 - -
GW-14 - <0.05 <0.04 <0.04 $0.04 -
GW-15 - <0.05 <0.04 <0.04 - -
GW-16 - <0.05 <0.04 <0.04 - -
GW-17S - <0.05 <0.04 $0.04 50.04 -
GW-17D - <0.05 <0.04 0.08 $0.71 -
GW-185 - - - - - -
GW-18D - s0.01 - <0.04 $0.04 <0.04 -
GW-195 - <0.05 <0.04 <0.04 <0.04 -
GW-19D - <0.05 <0.04 0 $0.08 -
GW-20 - <0.01 <0.04 <0.04 <0.04 -
GW-21 - <0.0S <0.04 $0.11 <0.04 -
GW-22S - ~ <0.05 <0.04 <0.04 <0.04 -
GH-22D - SIOLS SO} QXad -
GW-23 - - - - <0.04 -
GW-24 - - - . - - -
GW-25 - - - - - -
GW-26 - - - - - <0.05

Cc-11



TABLE C-10

PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON
' Cadmium, mg/1l

Well

Number 3-81* 4-81 5-81 6-81 8-81 12-81
GW-1 <0.01 BDL BDL BDL BDL -
GW-2 & 2A <0.01 BDL . BDL - BDL BDL
GW-3 <0.01 BDL BDL BDL - -
GW-4 0.01 0.01 0.02 BDL BDL 'BDL
GW=-5 <0.01 BOL BDL BDL - BDL
GW-6 <0.01 o 0.¢n < oI -
GW-1 oz 2O CoET e o -
GW-8 <0.01 BDL BDL BDL - -
GH-10 <0.01 BOL BDL BDL - -
GW-11 <0.01 BDL BDL BDL BDL BDL
GW-12 <0.01 .  BDL BDL " BDL BOL -
GW-13 <0.01 BDL BDL BDL - -
GW-14 <0.01 BDL BDL BDL BDL -
GW-15 <0.01 BDL BDL BDL - -
GW-16 <0.01 BOL BDL BDL - -
GW-17S - 0.02 0.02 BDL BDL -
GW-17D <0.01 o -5 =] oS i 7 1 -
GW-18S - - - - - -
GW-18D - BOL 0.02 BDL 0.02 -
GW-195 <0.01 BOL 0.03 BDL 0.02 . -
GW-19D <0.01 BOL BDL BDL 0.02 -
GW-20 <0.01 BDL BDL BDL 0.02 -
Gw-21 * <0.01 BDL BDL BDL 0.02 -
GW-225 <0.01 BDL 0.02 BOL 0.02 -
GW-22D <0.01 orite 008w e -
GW-23 - - - - BDL -
GW-24 ' - - - - - -
GW-25 - - - - - -
GW-26 - - - - - BDL

*Total metal - sample acidified.
Detection Limit: 0.01 mg/l

c-12



TABLE C-11

PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Well
Number
GW-1
GW-2 & 2A
GW-3
GW-4
GW=-5
GW-6
GW=-7
GW-8
GW-10
GW-11
GW-12
GW-13
GW-14
GW-15
GW-16
GW-178
GW-17D
GW-18S
GW-18D
GW-19S
GW-19D
GW=-20
GW-21
GW-22S
GW-22D
GW-23
GW-24
GW-25
GW-26

*Total metal -

sample acidified.

C-13

Lead, mg/1
3-81% 4-81 5-81 6-81 8-81 12-81
<0.10 <0.10 <0.04 <0.05 <0.05 -
<0.20 <0.10 <0.04 - <0.05 <0.05
<0.10 <0.10 <0.04 <0.04 - -
<0.10 <0.10 <0.04 <0.04 <0.05 <0.05
<0.10 <0.10 <0.04 <0.04 ™} <0.05
ay b - =3 «:y -
- L 4 T Oxdh <0.05 -
nié <0.10 <0.04 <0.04 - -
<0.10 <0.10 <0.04 <0.04 - -
<0.10 <0.04 ' <0.04 <9.05 <0.05
<0.10 <0.10 <0.04 <0.04 <0.05 -
. <0.10 <0.04 <0.04 - -
<0.10 <0.10 <0.04 <0.04 <0.050 -
<0.10 <0.10 <0.04 <0.04 - -
<0.10 <0.10 <0.04 <0.04 - -
- <3 san <0.04 <0.05 -
- Qe s <0.09 e -
- <0.10 <0.04 <0.04 <0.05 -
W -nig <0.04 <0.04 <0.05 -
*«as <0.10 1<0.04 <0.04 <0.05 -
<0.10 <0.10 <0.04 <0.04 <0.05 -
5 <0.10 <0.04 <0.04 <0.05 -
Wy <0.10 Y. ; <0.04 <0.05 -
<0.10 <0.10 bt e v - -
- - - - <0.05 -
- - - - - <0.05



TABLE C-12 )

. PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Dissolved Oxyqen, mg/l

Well
Number 3-81 4-81 5-81 6-81 8-81 12-81
GW-1 - 1.8 . 2.0 3.2 - -
GW-2 & 22 - 1.8 2.2 - - -
GW-3 - 4.0 3.2 1.9 - -
GW-4 - 3.2 3.0 1.4 - -
GW=5 - 5.2 2.6 2.5 - -
GW-6 - 2.6 2.8 2.0 - -
GW-7 - 4.6 3.0 2.4 - -
GW-8 - 1.5 2.8 5.0 - -
GW-10 - 4.9 3.6 2.7 - " -
GW-11 - C 1.9 2.0 1.7 =t -
GW-12 - 1.6 3.1 1.4 - -
GW-13 - 1.4 2.8 4.5 - -
GW-14 - 6.4 6.8 2.8 - -
GW-15 - 2.1 1.5 1.8 - -
GW-16 - 1.4 6.8 3.5 - -
GW-175S - 3.2 - 5.4 4.8 - -
GH-17D - 5.2 23 1.8 - -
GW-18S - - - - - -
GW-18D - 5.7 5.4 3.2 - -
GW-19S - 3.2 3.0 1.8 - -
GW-19D - 4.2 5.8 1.6 - -
GW-20 - 4.4 3.3 4.7 - -
GW-21 - 1.7 4.0 1.8 .- -
GW-225 - 1.7 2.0 1.7 . -
GW-22D - 3.4 7.8 2.4 - -
GW=23 - - - - - -
GW-24 - - - - - .
GW~25 - - - - - -
GW-26 - - - - - -

Cc-14



TABLE C-13

PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Well Temperature, °C
Number 3-81 4-81 5-81 6-81 8-81 12-81
Gu-1 9 11 .12 11.5 17.5 -
GW-2 & 2A 7 10.5 15 - 18 13
GW-3 7 8.5 13 13 20 -
GW-4 7 8 10.5 11.5 18 11
GW-5 5 8 13 14.5 19 10
GW-6 8 9 12 10 - -
GW=17 6.5 8 13 12.5 18 -
GW-8 6 ' 7.5 11 12.5 - -
 GW-10 6.5 8.5 12 13 .18 -
GW-11 8 7 : 12 14 19 11.5
GW-12 6 7.5 11 13 17.5 -
GW-13 9 9.5 12.5 13.5 21 -
GW-14 9 7.5 15.5 16 19 -
GW-15 12 14.5 17 17 17 -
GW-16 7 10.5 14.5 15 21 -
GW-17S - 8.5 11 12 16 -
GW-17D ? 8 © 10.5 11 11 -
GW-18S - - - . - - -
GW-18D - 7 15 11.5 16 -
GW-19S 7 8 12 13 19 -
GW-19D 8 10 12 11.5 14.5 -
GW-20 6.5 7 9.5 13 17 -
GW-21 © 7.5 8.5 12 13 18 -
GW-22S 5 9 12 - 12.5 S22 -
GW-22D 8 9 12.5 11.5 15.5 -
GW-23 - - - - 19 -
GW-24 - . - - - -
GW-25 - - - - 21 -
GW-26 - - - - - 12

C-15



APPENDIX D
INORGANIC CHEMICAL ANALYSES-SURFACE WATEI‘!—!



SURFACE WATER CHEMICAL ANALYSES

TABLE D-1

Well pH
Number 3-81 4-81 5-81 6-81 a8-81 12-81
ss-1 6.2 6.8 6.0 6.7 5.9 7.1
SS-1A - - - - 6.2 -
ss-2 - - - - 8.6 -
s5-5 6.5 6.7 7.1 6.5 7.1 7.4
ss-11 6.1 5.1 5.6 6.9 6.5 -
$s-12 6.1 6.1 5.6 6.6 6.7 6.0
S5-16 6.1 5.8 6.5 6.4 6.6 6.8
5S-N-A - - - - - -
SS-N-B - - - - - -
SS-N-C - - - - - -
SS-N-D - - - - 5.7 -
SS-N-E - - - - - -
SS-N-F - - - - - -
SS-N-G - - - - - -
LAG-1(SOLID) - - - - - -
LAG-1(LIQUID) - - - - 9.6 -
LAG-2(LIQUID) - - - - 8.7 -
UREA TANK SEWER - - - - 8.5 -
TOWN SEWER - - - - - -
SmP-1 - - - - 4.5 -



TABLE D-2

SURFACE WATER CHEMICAL ANALYSES

Specific Conductance, umhos

Well

Number

§s-1

SS-1A

§5-2

§§-5

§S-11

ss-12

§5-16

SS-N-A
SS-N-B
§S-N-C
SS-N-D

SS-N-E
$S-N-F

SS-N-G
LAG-1(SOLID)
LAG-1(LIQUID)
LAG-2(LIQUID)
UREA TANK SEWER
TOWN SEWER
SUMP~-1

4-81

400

000
375
700

1,000

5-81

825

8,000

475
5,500
1,000

6-81

325

7,000
1,050
5,000
1,150

950

4,250
77s



TABLE D-3

SURFACE WATER CHEMICAL ANALYSES

Chlorides, mg/l

Well

Number 3-81 4-81 5-81 6-81 8-81 12-81
ss-1 51 43 36 41 50 48
S5-2 - - 140 225 225 -
55-5 440 475 592 500 100 81
s5-11 73 43 56 51 100 -
55-12 892 619 562 459 360 182
55-16 154 128 117 92 100 35
SS=-N-2 - - - 414 50 -
SS-N-B - - - 85 85 -
Ss-N-C - - - . 64 70 -
SS-N-D - - - 692 380 -
SS-N-E - - - 64 80 -
SS-N-F - - - 213 160 -
SS-N-G - - - <5 - -
LAG~1(SOLID) - - - 4902% - -
LAG~1(LIQUID) - - - 4898 - -
LAG-2(LIQUID) - - - 5048 - -
* mg/kg

D-3



Well
Number
§5-1
5§5-2
SS-5
§s-11
§5-12
S$8-16
SS=N-A
55-N-B
§§-N-C
SS-N-D
SS-N-B
SS-N-F
55-N-G
LAG~1(SOLID)
LAG~1(LIQUID)
LAG-2(LIQUID)

*ng/kg

TABLE D-4

SURFACE WATER CHEMICAL ANALYSES

Sulfates, mg/l

3-81 4-81
8 10
1494 1337
30 40
2445 1913
179 191

5-81

12

222
1450
28
1817
120

6-81

32
3050
4220

a3
2620

222
3125
133

60
4167

89

925

24

8-81

24

14

138

66

1220

120

155

- 78

51

1750

73

138
333,333

15,800

19,780



Well
Number

ss-1

Ss-1A

§§-2

§5-5

§s-11

ss-12

S$S-16
SS-N-A
SS-N-B
SS-N-C
SS-N-D
S5-N-E
§S-N-F
SS-N-G
LAG-1({SOLID)
LAG-1(LIQUID)
LAG-2(LIQUID)
UREA TANK
SEWER
SUMP-1

‘

*ng/kg

TABLE D-5

SURFACE WATER CHEMICAL ANALYSES

NH3 - N, mg/l
3-81 3-81 S-81 6-81 8-81 12-81
2 4 2 1 < 2
- - - - 1 -
- - 33 290 239 -
255 376 476 535 - 28 31
13 7 4 17 3 -
374 390 468 347 203 111
52 43 45 22 18 16
- 408 551 377 28 -
- 39 25 16 15 -
- 20 3 2 6 -
- 1022 1306 1127 287 -
- 38 22 11 16 -
- an 448 185 52 :
- - - 14 - -
- - - - 17% -
- - - - 1232 -
- - - - 6671 -
- - - - 28 -
- - - - 15 -
- - - - 33 -



Well
Number

§S-1

§S~-1A

§§8-2

$5-5

§5-11

58-12

§5-16
SS-N-A
*SS-N-B
SS-N-C
§S-N-D
SS-N-E
SS-N-F
SS-N-G
LAG-1(SOLID)
LAG-1(LIQUID)
LAG-2(LIQUID)
UREA TANK
SEWER
SuMP-1

*mg/kg

TABLE D-6

SURFACE WATER CHEMICAL ANALYSES

(NO3 + Noz)-N, mg/1

3-81 4-81
2.1 1.9
7.2 3.5
2.1 0.5
5.4 5.0
6.0 4.3

- 4.3
- 4.6
- 0.7
- 7.1
- 3.6
- 3.8

5-81

0.9
4.1
2.7
0.6
3.9
2.0
5.1
4.2
1.9
6.1
2.9
4.4

D-6

6-81

1.9
26.9
4.7
3.4
6.8
4.1
5.8
4.1
1.9
3.7
3.6
4.1
2.3

8-81

1.5
0.9
12.2
3.5
2.0
4.9
3.0
1.4
3.0
1.4
3.8
3.2
3.4
137*
81
10.6
1.4
8.1
26.3

12-81




Well
Number

§5-1

SS-1A

§5-2

§5-5

§s-11

S§s-12

Ss-16
SS-N-A
SS-N-B
S§5-N-C
S§S-N-D
SS-N-E
S§S-N-F
SS-N-G
LAG-1(SOLID)
LAG-I(LIQUID)
LAG-2(LIQUID)
UREA TANK
SEWER
SuMP-1

TABLE D-7

SURFACE WATER CHEMICAL ANALYSES

Alkalinity, mg/l

3-81

4-81

366

78
30
73
S8

192
800
170

62

5-81

41

390
210
30
16l
60

6-81

45

870
65
28

112
55
58

60
25

220
55
80
<1

8-81

35

4150
1210
65
85
32

-




Well
Number

Ss-1
S5-1A
§5-2
§5-5
§5-11
Ss-12

Ss-16

SURFACE WATER CHEMICAL ANALYSES

TABLE D-8

Chromium + 6, mg/l

<0.02

0.18
0.16
0.42
<0.02

0.03

0.01

BDL

BDL

Detection Limit: 0.01 mg/1l

*Total metal - sample acidified

5-81

 BDL
0.01
0.01
0.01
BDL

BDL

D-8

6-81
BDL
0.03
BOL
BDL
BDL

BDL

8-81

BDL
BDL
BDL

BDL

12-81

BDL .

BDL

BDL

BDL



TABLE D-9

SURFACE WATER CHEMICAL ANALYSES

chromium + 3, mg/l

Well

55-1 - <0.05 - <0.04 <0.04 <0.04 <0.04
SS-1A - - - - - -
§8-2 - - <0.04 $0.02 <0.04 -
55-5 - <0.0S <0.04 3<0.04 <0.04 <0.04
ss-11 - <0.05 <0.04 <0.04 <0.04 -
§5-12 - <0.05 <0.04 <0.04 . <0.04 <0.04

Ss-16 - <0.0S <0.04 <0.04 - <0.04 <0.04

D-9



Well
Number

§8-1

S§S-1A

§s-2
§§-5
§s-11
§5-12

§8-16

TABLE D-10

SURFACE WATER CHEMICAL ANALYSES

Cadmium, mg/1l

3-81*  4-81 5-81 6-81 g8 12-8
BDL BDL - BDL BDL BDL BDL

- - <0.01 BDL - -
BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL -
BDL BDL BDL BDL - BDL
BDL BDL BDL BDL - BDL

Detection Limit: 0.01 mg/l

Total metal - sample acidified

D-10



Well
Number

§5-1
S§S5-1A
§5-2
§8-5
§5-11
§5-12

§5-16

SURFACE WATER CHEMICAL ANALYSES

TABLE D-11

Lead, mg/l
3-81* 4-81 5-81 §-81 8-81 12-81
<0.10 .10  BOL BOL - BOL

- - - - BDL -

- - BDL BDL BDL -
<0.10 <0.16 BDL BDL BDL BDL
<0.10 <0.10 BDL BOL BOL -
<0.10 <0.10' BDL BDL - BDL
<0.10 <0.10 BDL BDL - BDL

Detection Limit: 0.04 mg/l

*Total metal - sample acidified

D-11

-



TABLE D-12

SURFACE WATER CHEMICAL ANALYSES

Well Dissolved Oxygen, mg/l

Number 3-81 8 =81 &8 8-81 12-81
ss-1 - 6.7 . 8.2 6.4 - -
ss-1A - - - - - -
s5-2 - - - - - -
$s-5 - 10.4 8.5 3.5 - -
ss-11 - 11.0 2.6 6.2 - -
ss-12 - 10.4 6.2 6.9 - -
SS-16 - 9.0 6.0 6.5 - -
Ss-N-A - - - - - -
SS-N-B - - - - - -
Ss-N-C - - - - - -
$S-N-D - - - - - -
SS-N-E - - - - - -
SS-N-F - - - - - -
SS-N-G - - - ' - - -
LAG-1(SOLID) - - - - - -
LAG-1(LIQUID) - - - - - -
LAG-2(LIQUID) - - - - - -
UREA TANK - - - - - -
SEWER - - - - - -
sup-1' - - - - - -

D-12



Well
Number

Ss-1

SS-1A

§s-2

§s8-5

§s-11

§S-12

§s-16
S§S-N-A
SS-N-B
SS-N-C
S§S-N-D
SS-N-E
SS-N-F
SS-N-G
LAG-1(SOLID)
LAG-1(LIQUID)
LAG-2(LIQUID)
UREA TANK
SEWER
SUMP-1'

SURFACE WATER CHEMICAL ANALYSES

TABLE D-13

Temperature, °C

4-81

7

12.5
11.5

7.5
12.5

5-81

22

23
19
18
23

D-13

6-81

23

25
24

8-81



APPENDIX E
"ORGANIC CHEMICAL ANALYSES



TABLE E-2

COMPARISON OF EPA, OLIN AND PIRNIE SAMPLING RESULTS, mg/l

Surface Water

PARMMETER , SAMPLE NUMBER
S§S§-5

EPA  Olin PIRNIE
11-80 11-80 3-81 4-81 5-81 6-81 8-81 12-81

or c

N-nitrosodiphenylamine 0.04 BDL BDL - BDL - BDL BDL -
DOP 0.1 >0.2% 0.02 - 0.02 - 0.1 BDL

Carbon tetrachloride BDL BDL BDL - BDL - «~ BDL BDL

Fluoranthene BDL 0.001 BDL - BDL - BDL BDL

Butyl benzyl phthalate BOL 0.001 BOL - BOL - BOL  BDL

Di-n-butyl phtholate BDL ¢.001 BDL - BDL - BDL BDL

Phenanthrene/Anthracene BDL 0.001 BDL - BDL - BDL BDL

*Due to detector saturation, actual concentrations may be significantly
greater.

BDL - Below dstection limit



TABLE E-3

NON-PRIORITY POLLUTANT BASE~NEUTRAL COMPOUNDS

SURFACE WATER

Sample Location Compound Concentration*

§5-2 1,11 Oxybisbenzene Low
Octhanethioicic acid, S-Hexylester Low
ZH-Azepin-2-One, Hexahydro-y-Me Low

§8-5 No Base-Neutrals Detected

Ss-16 1,1} oxybisbenzene Low
9H-Carbazole Low
2H-1-Benzopyran Low
Conoyfolan-16-Carboxylic acid Low

GROUND WATER

GW-5 No Base-Neutrals Detected

* Low concentration = <0.05 mg/l
Med. concentration = 0.05 - 0.2 mg/l
High concentration = >0.2 mg/1



APPENDIX E
ORGANIC ANALYSIS TECHNIQUES

1. Volatile Organics Method 624, Federal Register 12-3-79
2. Base/Neutral Extractable Organics Method 625, Federal Register, 12-3-79

E-1



PARAMETER

Organic

N-nitrosodiphenyl-
amine

DOP

Carbon tetra-
chloride

Fluoranthene

Di-n-butyl
phthalate

Phenanthrene/
Anthracene

*Due to detector saturation, actual concentrations may be significantly greater.

TABLE E-1

COMPARISON OF EPA, OLIN AND PYRNIEK SAMPLING RESULTS, mg/l

Ground Water

WELL NUMBER

GW-5 GW-10

EPA  OLIN PIRNIE EPA OLIN PIRNIE

11-80 11-80 3-81 4-81 S5-81 6-81 8-81 12-81 11-80 11-80 3-81 4-81 5-81 6-81 6-81 12-81
BDL  BDL BDL - BDL - - BDL 0.01 BDL BDL - - - - -
BDL 0.17 0.02 - 0.03 - - 0.02 0.02 >0.22* BDL - - - - -
BDL . BDL BDL - BDL . - - BDL 0.01 BDL BDL - - - - -
BDL ~ BDL BDL - BDL - - BDL " BDL 0.0002 BDL - - - - -
BDL 0.001 BDL - BDL - - BDL BDL 0.001 BDL - - - - -
BDL 0.002 BDL - BDL - - BDL BDL  0.005 BDL - - - - -

BDL - Below detection limit

(



TABLE E-4

NON-PRIORITY POLLUTANT VOLATILE COMPOUNDS

Sample Location
§S8-5

. 58-16

SURFACE WATER

Compound

Acetone

Acetone
2-Butanone
2-Butanol
4-Methylpentanone

- 2,4,4-Trimethyl-2-Pentene

* Low concentrations

4,4-Dimethyl-2-Pentanone
2,4,4 Trimethyl-1-Pentene
3,3-Dimethylbutanoic acid
1,3-Dimethylbenzene
1,3-Dimethylbenzene

GROUND WATER

Acetone

= <0.05 =g/l

Med. concentrations = 0.05 - 0.2 mg/l
High concentrations = >0.2 mg/l

Concentration*

High
Med

H

Med

284

)
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2. EXECUTIVE SUIMMARY

Stepan Chemical Company, located in Wilmington, Massachu-
setts is a producer of organic chemicals used in the plastics
industry. In the process of production, chemical waste slurry
is deposited in lined lagoons for drying and subsequent removal
to a landfill storage area. Prior to construction of the first
lagoon in 1972, scme liquid wastes were deposited in unlined
pits in the area presently occupied by the lagoons. This report
presents results of an investigation into suspected groundwater
and surface water contamination by past and present operations
of Stepan Chemical Company.

g,The location of the Stepan Site is shown in Fig. 1. Most
of the site is drained by a ditch which borders the east property
line and parallels the B&M railroad tracks. The water in this
"East Drainage Ditch" flows to [{all's Brook which flows into the
Aberjona River.

The Massachusetts Division of Water Pollution Control has
established that the East Drainage Ditch is a Class B waterway.

The primary source of contamination of water is the East
Drainage Ditch are discharges of water from an “QOutlet Channel”
located near the southern end of the Stepan property which drains
nuch of the Stepan property. The secondary source of contamina-
tion to the East Drainage Ditch is infiltration of groundwater
into the drainage ditch from the Stepan property.

The primary cause of contamination of surface water up
of the Outlet Channel is believed to be the infiltratio
‘taminated groundwater into the drainage ditches. It is bel;eved
that contaminated groundwater results from leakage of th
treatment lagoons and remnant effects of the former "acid pits.”
In addxt;on, spillage of chemicals on the ground surface of
Stepan's'property probably contribute to-groundwater and surface
water contamination. B

If necessary, water in the East Drainage Ditch could be
treated to achieve Class B water quality. This solution would
require building a treatment facility to handle large volumes of

: nt eliminate the major sources of the pollution

The lagoons could be eliminated as a source of pollution by
either 1) redesigning the lagoons with a high factor of safety
against leakage or 2) developing a waste treatment system which
did not require use of lagoons. Remnant contamination from the
former “acid pits" could be partially controlled by surrounding
the contaminated-are=—with an impervious cutoff wall at an esti-
mated cost of ($225,000.
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3. SURFACE CONDITICHNS

3.1 Plant Layout and Operation

The chemical plant operations began in 1953 under the
ownership of National Polychemicals, Inc. (NPI). In June 1971,
NPI merged with Stepan Chemical Company and the chemical plant
name was changed to Stepan Chemical Company.

The plant structures occupy the northern portion of the
project site, as shown in Fig. 2. According to Stepan person-
nel, untreated effluent from the plant operation was discharged
into "acid pits"” (see Fig. 2) from sometime prior to 1965 up
until July 1971. From July 1971 to February 1972, treated
effluent was discharged into the "acid pits.” The location
of the "acid pits”" was taken from a design drawing entitled
“Layout Lined Disposal Area, National Polychemicals, Inc.,
Wilmington, Mass." by Dana F. Perkins and Sons, Inc. dated
September 2, 1971.

-.—

The chemical composition of dzscharges into the "acid
pits” could not be determined, but it is believed that the
liquids had low pH. The "acid pits" were not lined, and there-
fore, discharges were free to enter the groundwater. According
to an aerial photagraph raken April 24, 13Tl _(by Col-East,

Inc. for Dana F. Perkins and Sons, Inc.), a drainage ditch
connected the "acid pits" to a small pond in the center of

Stepan's property (see Fig. 2 and Section 3.2), which in turn
discharges into a drainage ditch labeled the North Drainage

Ditch on Fig. 2. During periods of high waste discharge or

heavy rainfall, it I3 believed that contaminated water in theé
'E%mwmmﬁmmm:
mmnrggwgﬂ Stepan's
east property line and the BéM railroa seeé g. 2J. 1In
addition, during periods of very high flow, it is believed

that contaminated water could overflow drainage ditches leading
to the East Drainage Ditch. It is believed that the p:esently

observed dead trees in the are f the
e e e ereconciainated Syerflow fram the “acid pite”
er

and/or con ed gr ow due to discharges from
the acid pits.

The Massachusetts Water Resources Commission Division of
Water Pollution Control was established in 1967. This Commis-
sion required Stepan to implement a waste treatment drogram
to eliminate discharges of effluent into the acid pits.
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4. SUBSURFACE CONDITIONS

4.1 Subsoils

Twelve borings were made at the project site to determine
subsoil conditions. Groundwater wells were installed in 11
of these borings at locations shown in Fig. 2. Appendix A
contains the groundwater-well installation report for each
boring. A well was not installed in Boring 9 at the northwest
corner of Stepan's property because of shallow bedrock at this
location. An existing groundwater well, designated wW-101,
was discovered near Lagoon 1 on May 31, 1978. This well was
used for both groundwater sampling and groundwater elevation
measurements.

The borings indicate that the general soil profile at the
site is Mﬂjmi_ﬁns_&&_gpjﬂ?_ﬂm' occasionally
mixed wi gravel and/or silt, over a layer of oredominantly
sandy gravel and gravelly sand, occasionally containing silt.

] ntal soll permeability was made.by con-
ducting an in situ falling head permeability test in each
groundwater well installed by GEI. Values o orizontal soil
permeability are given in the groundwater installation reports

in Appendix A. Horizontal soil permeabilities range from Q.01
cm/sec to 0.0001 cm/sec, the average for the 1l wells being

0.007 cm/sec.

The boring in the northwest corner o tepan's oroperty
(Boring 9) indicated rock at a depth of‘E :§> Boring refusal
was met in eight borings at depths ranging from 10.2 to 21.2
ft. Since rock was not cored, boring refusal may indicate
the presence of a boulder. Boring refusal was not met in
Boring Nos. 5, 10, and ll, which were made to depths ranging
from 12.0 £t to 24.0 ft.

4.2 Groundwater

Groundvater elevations in each groundwater well are given
in Table 18. Fig. 4 is a plot of. groundwvater elevation vs.
time for each well. The average groundwater elevation for
each well from November 2, 1977 to May 31, 1978 was obtained
from the curves of Fig. 4 and is given in the last column of
Table 18. The maximum groundwater elevation occurred between
late February and early April of 1978 which corresponds to
the period of snow melting as shown hy the Climatological.Data
in Fig. 3. Groundwater elevations fluctuated on the order of
about one foot during the sampling period. Generally, the
fluctuation in the wells paralleled each other (Fig. 4) which

~indicates that the pattern of aroundwater elevation contours is

similar for high and low groundwater levels at the site.



A groundwater-elevation contour map was made from the
average groundwater elevations for each well and is shown in -
Fig. 5. Groundwater elevations between two wells were deter-
mined by linear interpoclation of the groundwater elevations ,
in each well. The actual groundwater elevations between wells =~
may vary from those shown in Fig. 5. It was assumed that the
groundwater elevations adjacent to the East Drainage Ditch were
the same as the water elevations in the ditch. Direction of
groundwater flow is from higher to lower elevation and is
perpendicular to groundwater contour lines.

Sufficient data are not available to draw contours in
the northwest portion of the site, and the contour lines have
been extrapolated as dotted lines in this area as shown in Fig. 5.

At GW-10, GW-1ll1l and GW~-12, the groundwater elevations ,
are similar, and it is not possible on the basis of existing =
groundwater elevation data to accurately determine the direc- -
tion of flow in this area.

Cross sections through the site are shown in Fig. 6 and 7.

Fig. 2 shows the location of each cross section. Average
groundwater elevations in wells have been plotted and eleva-
tions of water in drainage-ways are plotted as measured on
April 14, 1978. The groundwater level in the wells for this
date are reasonably close to the average levels. The bottom
elevations of the lagoon liners were taken from design draw-
ings of the liners referenced in Chapter 6.

ced

S ..J.

/////‘\On May 31, 1978, water was standing in Lagoon 2 and water
,/ was not seen at the surface of Lagoon 1. Both lagoons appeared
/ filled with sludge throughout the groundwater sampling period.
// The cross sections show that (1) the groundwater surface out-
side the lagoons is above the design elevation of the bottom ——--

/ of both lagoon liners and (2) water in Lagoon 2 is at a
g hlgher elevation than the surround;ng groundwater. _<sn—
/

N———1¢ was not possxble on the basis of the existing ground-
water elevation data to determine if waters in the lagoons -
are creating localized increases, in the groundwater surface
elevation near the lagoons. _

4.3 Groundwater Flow into Drainage Ditches

4.3.1 Flow into the East Drainage Ditch

The average groundwater elevations in Wells GW-2
through GW-S5, which are located within 15 to 90 ft of the
East Drainage Ditch, are higher than the elevation of the
water surface in the East Drainage Ditch measured on May 31,
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S. ANALYTICAL RESULTS

5.1 General

‘All water quality tests were performed by ECO, Inc. of
Cambridge, Massachusetts. Water samples were analyzed for
pH, acidity, sulfate, chloride, ammonia, and dissolved solids.
All samples were delivered to ECO, Inc. on the same day that
they were taken and analyzed for pH and acidity within two
hours after delivery. Samples of sludge from the lagoons were
also analyzed by ECO, Inc.

. 5.2 Lagoon Samples

On May 31, 1978, a sample of water from Lagoon 2 was
obtained by Stepan.personnel under the supervision of GEI;
analytical results for this sample are presented in Table 14
which shows that the lagoon water has a pH of 1.4 and has high

* concentrations of all other parameters tested. The low pH

of water in Lagoon -2 is unusual in that normal operxations of
the waste treatment facility should create a sludge with a°

On May 31, 1978, sludge was taken for analysis from
nggg?;%_{gd from a small lined basin north of Lagoon 2 by
GEI wit

e aid of Steépan personnel. The sHmall DAZIN WIT
constructed between April Ig, 1978 and May 31, 1978. Details

of the design of this basin are not known to GEI. According
to Stepan personnel, sludge in the basin was taken from Lagoon
2, and it will be referred to in this report as sludge from
Lagoon 2. The analytical results for the sludqge samples are
presented in Table 15 which shows that sludge from Lagoon 1
has a pH of about 10 and the sludge from Lagoon 2 has a pH

. of about 5.

As stated in Section 3.1, sludge remains in the lagoons
until it has air dried sufficiently to be removed. Stepan
personnel have ohserved that the sludge in the lower portion
of the lagoons remains in a wet state and have attributed
this wetness to insufficient evaporation of water from the
sludge. Another possible explanation for this wetness is
that there are leaks near the bottom of the liners, and since
the groundwater surface is above the bottom of the liners,
these leaks allow groundwater to enter the lagoon. If this
were the case, the sludge would remain in a wet state higher
than the groundwater surface elevation because of capillary
tension. C
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A grain-size analysis of the sludge from Lagoon 2 was
made to obtain an estimate of the hexght of capillary rise
in the sludge material. The grain-size curve of the sludge
is shown in Fig. 20. The sludge is predominantly silt-sized.
The height of the capillary rise in a silt having the grain-
size characteristics shown in Fig. 20 is approximately 3.0 to
3.5 ft. If groundwater were in direct communication with the
sludge in a lagoon and the sludge behaved similarly to a silt
with respect to capillary rise, then the sludge would probably
be wet in the lower 3 to 6 ft of the lagoon because of capil-
lary rise of the groundwater.

5.3 Groundwater

The analytical results of groundwater samples taken from
November 11, 1977 to May 31, 1978 are shown in Tables 1 through
6. Average analytical results for each well are shown in
Table 13. The ,data summarized in Table 13 indicates that a
wide range of groundwater quality exists on the project site.

To establish if isolated zones of high chemical concentration
are present on the site, the areal distributions of each ground-
water quality parameter were. plotted. These distribution plots
are shown Pigs. 8 through 13.

The areal distribution of pH was plotted by assigning
to each well the average measured pH for the sampling period
(average values are given in Table 13 and Fig. 8). The pH
of water between two wells was assumed to vary linerly between
wells. Lines of equal pH were then drawn. Distribution lines
were not drawn around GW-1 and GW-2 because they are relatively
isolated from the other wells.

The areal distribution of the remaining five water quality
parameters were determined similarly except that values of
the distribution lines represent the logarithm (base 10) of
the concentration. The logarithm method was used sc that
transitions from high to low concentration would be smooth.

The following sections consider the areal distribution
plots of each parameter in more detail.

5.3.1 pH

The areal distribution of pH, Fig. 3, indicates
that pH changes from above 7 to below 4 within about 200 £t
in the vicinity of the lagoons. The average pH for wells

. GW-6 and GH-1ll was 8.0 and 7.9, respectively. All other wells:

had an average pH below 7, the lowest pH being 3.4 in Well
W-101.
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On May 31, 1978 the water in Lagoon 2 had a pH of 1.4
and the sludge in Lagoon 1 had a pH of about 10.1l.

The variable pH of the groundwater could be due in part
to the following:

1) Discharge of wastes into Lagoon 2
if the PVC liner of Lagoon 2 was
leaking. Presently, there is water
with pH = 1.4 in Lagoon 2; we have
no record of past water quality in
Lagoon 2.

2) Discharge of wastes into Lagoon 1l
if the PVC liner of Lagoon 1 was
leaking. Presently, the material
in Lagoon 1 has a high pH.

" 3) Dpischarges of effluent into the
: "acid pits” prior to 1971; this
effluent may still be affecting
the pH of the groundwater. It is
believed that acids were discharged
into the pits (hence "acid pits")
and that this effluent had low pH.

5.3.2 Acidity

The areal distribution of acidity is shown in
Fig. 9. Average acidity of groundwater varies from 32 (acidity
is expressed in mg/% as CaCO3) in GW=-12 to 6,928 in W-101l.

The highest acidity is in the vicinity of the lagoons.
The acidity of water in Lagoon 2 on May 31, 1978 was 7,217.
The acidity tends to decrease from the lagoons towards the
drainage ditches.

A vossible explanation for the highly acidic groundwater
near the lagoons is that the water inside Lagoon 2 is 1eak1ng
through the PVC liner. 1If Lagoon 1 contained acidic water in
the past and the liner was leaking, it too could be a possible-
source of the present high acidity in the groundwater. Another
possible explanation is that discharge of effluent into the
“"acid pits” prior to 1971 created a load of highly acidic
material beneath the present lagoons; this load may still be
contaminating the groundwater.
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5.3.2 Sulfate

The areal distribution of sulfate is shown in
Fig. 19. Average concentration of sulfate varies from 7
(sulfate concentration is expressed in mg/t as SO, ¢) in
Gii-10 to 15,000 in W-101. The 2one of highest coﬂcentration
is-in the vicinity of the lagoons. The sulfate concentration
of water in Lagoon 2 on May 31, 1978 was 15,600.

A possible explanation for the high sulfate concentration
in the groundwater near the lagoons is that either or both of
the ‘lagoons are leaking. Another possibility is that dischage
of an acid, for example H2S04 into the "acid pits" prior to
1971 is still affecting the groundwater quality in the area.

5.3.4 Chloride

The Ereal,distribution of chloride is shown in
Fig. 11. Average concentration of chloride varies from 33
(chloride concentration is expressed in mg/f as Cl=) in GW-10
to 5,100 in GW-=7. The zone of highest concentration-includes
the lagoon area and areas southeast and southwest of the lagoons.
The chloride concentration of water in Lagoon 2 on May 31, 1978
was 4,750.

A possible explanation for the high chloride concentration
in the groundwater near the lagoons is that either or both of
the lagoons are leaking. It is possible that discharge of an
acid, for example HCl, into the "acid pits" prior to 1971 is
still affecting the groundwater quality in the area.

5.3.5 Ammonia

The areal distribution of ammonia is shown in
Fig. 12. Average concentration of ammonia varies from 1
(ammonja concentration is expressed in mg/t as NH4Cl) in GW-10
and Gli-12 to about 17,200 in GW-6 and GW-11l. The latter
average concentrations are affected by an unusually high
ammonia measurement of about 60,000 in each well on December 8,
1977. If the unusually high ammonia measurement is not in-
cluded in the average, then the average ammonia concentration
in GW-6 and GW-11 is about 5,300. The zone of highest con-
centration is between GW-6 and GW-1ll and extends over the
location of the lagoons. The ammonia concentration of water
in Lagoon 2 on May 31, 1978 was 4,7090. '

A vossible explanation for the high ammonia concentration
in the groundwater near the lagoons is that either or both of
the lagoons is leaking. It is not known if ammonia was ever
discharged into the "acid pits."
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5.3.6 Dissolved Solids

The areal distribution of dissolved solids con-
centration is shown in Fig. 13. Average concentration of
dissolved solids varies from about 42 (dissolved solids con-
centration is expressed in mg/¢ as CaCO3) in GN-10 and GW-12
to about 7,500 in GW-7 and W-10l. The 2zone of highest con-
centration covers the lagoon area and portions southeast and
southwest of the lagoons. This distribution is similar to
that shown by the chloride concentration (see Section 5.2.4).
The dissolved solids concentration in water in Lagoon 2 on
May 31, 1978 was 11,000.

A possible explanation for the high dissolved solids
concentration in the groundwater near the lagoons is that either
‘or both of lagoons are leaking. Another possiblity is that
discharge of effluent into the "acid pits™ prior to 1971
caused an increase in the dissolved solids concentration near
the lagoons which is still contaminating the groundwater.

5.3.7 Summary o .

The areal distributions of each groundwater
quality parameter were plotted and are shown in Figs. 8 through
13. This section is intended to present a surmary of these
figures so that consistent trends can be shown.

A trend which is evident in the distribution plots is
that a zone of high chemical concentration exists in the
vicinity of the lagoons which is also the location of the
former "acid pits." The pH distribution is an exception in
that the pH of the groundwater varies from about 4 to 7 in
the vicinity of the lagoons, apparently independent of the
lagoon locations. The quality of water inside Lagoon 2 on
May 31, 1978 ‘was similar to the quality of surrounding ground- 27
water except for pH as noted above. The groundwater quality
can be attributed to leakage of the lagoons. However, remnant
loads of contaminants from discharges into the "acid pits”
prior to 1971 may still be affecting the groundwater qual;ty
in the area. ,

Gii~-10 and GW-12 have relatively low concentrations of
chemicals while GW-1l1 has high concentrations. The ground-
water flow in this area is difficult to define explicxtly
because the variation of groundwater elevation in this area
is so small that several interpretations of the flow pattern
are possible. If Lagoon 2 were leaking, then local variations-
of groundwater flow might exist such that GW-1ll received
contaminated groundwater, while GW-10 and -GW-12 received
relatively uncontaminated groundwater.
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S.4 Surface Water

The analytical results of surface water samples taken
from December 8, 1977 to April 10, 1978 are shown in Tables 7
through 12. These tables indicate that a wide range of surface
water quality exists on the project site.

S.4.1 East Drainage Ditch

In order to establish the cause(s) of contaminated
water in the East Drainage Ditch, each surface water quality
parameter was plotted as a function of its location on the
East Drainage Ditch. The appropriate groundwater cuality para-
meter was put on the same plot at locations of wells along
Stepan's east boundary. These plots were made for each sampling
time during this investigation and are shown on Figs.. 14 through
19; each figqure represents a different water quality parameter.
The following sections consider these figures in more detail.

5.4.1.1 pH S -

A plot of pH of water along the east
boundary of Stepan's property is shown on FPig. 14.

Figure 14 shows that pH varied between 5.5 and
6.5 at SS-1 and varied between 5.6 and 6.4 at SS-7 for
all of the sampling times. Therefore, the pH of water
in the East Drainage Ditch did not change appreciably
as it flowed from the northern end to the southern end
of Stepan's property, and in some cases, the pH improved,
i.e., it moved toward neutrality. The pH of. water in the
ditch changed sharply where discharges from the Outlet
Channel entered the ditch flow. However, the change
varied between an increase and a decrease in pH and the
change was never more than about 0.8.

The pH of the groundwater along Stepan's east
boundary shows a change between GW-~1 and GW-5. Wells
GH-1, GW-2, and GW-S consistently show a pH of about 6,
while Wells GW-3 and GW-4 consistently show a pH of about
4.3. However, the lower pH of the groundwater near GW-3
and GW-4 does not cause the pH of the East Drainage Ditch
water to decrease significantly (see Fig. 14) even though
groundwater infiltrates into the ditch. Groundwater flow
into the Fast Drainage Ditch is probably a small per-

centage of the total flow in the d;tch, except during dry'
periods.
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5.4.1.2 , Acidity

A plot of acxdlty along the east boun-
dary of Stepan'c oroperty is shown in Fig. 15. All
acidity measurements are expressed in mg/L as Cacoa.

Figure 15 shows that acidity of the East Drainage
Ditch water varied between 30 and 59 at SS-1 and varied
hetween 80 and 177 at S$S-7 for all of the sampling times.
Therefore, there was a consistent increase in acidity of
water in the East Drainage Ditch as it flowed from the
northern end to the socuthern end of Stepan's property.
A large portion of this increase was due to discharges
from the Outlet Channel, the largest increase in acidity
from these discharges being 94 on March 15, 1978.

The acidity of groundwater in the wells along
Stepan's east boundary shows a general trend from GW-1l
to GW-5. Acidity of the groundwater taken from the
vells is many times greater than the acidity of the drain-
age ditch water and tends to be highest near thé center
of the site, from GW-2 to GW-4 Infiltration of contami-
nated groundwater into the East Drainage Ditch is probably
responsible for the measured increases in acidity of
between S5 and 25 in the drainage ditch water as it flows
from SS-1 to SS-16.

5.4.1.3 Sulfate

A plot of sulfate concentration in the
water alonq the east boundary of Stepan's property is
shown in Figq. lg All sulfate concentrations are expressed
in mg/% as 304

Pigure 16 shows that sulfate concentration in the
East Drainage Ditch water varied between 12 and 37 at
SE8-1 and varied between 240 and 700 at SS-7 for all of
the sampling times. Therefore, there was a consistent
increase in the concentration of sulfate in the East
Drainage Ditch water as it flowed from the northern end
to the southern end of Stepan's property. A large portion
of this increase was due to discharges from the Outlet
Channel, the largest increase in sulfate concentration
from these discharges being 420 on March 15, 1978.
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Figure 16 shows that sulfate concentration in the
groundvater taken from wells along Stepan's east boundary
is much greater than the sulfate concentration in water
of the East Drainage Ditch. Groundwater concentrations
are lowest for GW-1 and GW-2 and tend to be high for
GW-3, GW-4 and GW-S5. Infiltration of contaminated
groundwater into the East Drainage Ditch is most likely
responsible for measured increases in sulfate concentra-
tion of between 42 and 133 in the drainage ditch water
as it flows from SS-1 to SS-16.

S5.4.1.4 cChloride

A plot of chloride concentration in the
water along the east boundary of Stepan's property is
shown in Fig. 17. All chloride concentrations are
expressed in mg/% as Cl . \

Figure 17 shows that chloride concentration in the

East Drainage Ditch water .varied between 37 and 200 at
§S-1 and varied between ‘185 and 400 at SS-7 for all of
the sampling times. On the average, for each sampling
time, there was a five-fold increase in chloride con-
centration in the ditch water as it flowed from SS-1

to SS-7. The largest portion of this increase was due

to discharges from the Outlet Channel, the largest in-
crease in chloride concentration from these discharges
being 180 on March 15, 1978.

Pigure 17 shows that the chloride concentration
in the groundwater taken from wells along Stepan's
east boundary is always greater than the chloride con-
centration in water of the East Drainage Ditch. However,

there has been a trend from November 11, 1977 to April 10,

1978 for the chloride concentration in the groundwater

b0 decrease; on April 10 the chloride concentration in
the groundwater and surface water were similar. Infil-
tration of contaminated groundwater into the East _
Drainage Ditch is probably responsible for the measured
increases in chloride concentration of between 33 and 100
in the drainage ditch water as it flows from SS-1 to

55-16 .

5.4.1.5 Ammonia

A plot of ammconia concentration in the
water along the east boundary of Stepan's property is
shown in Fig. 18. All ammonia concentrations are ex-

ressed i NH . o
p sed in mg/2 as *Asl ' . |

2
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: Figure 18 shows that ammonia concentration in
the East Drainage Ditch water varied between 0.5 and
7 at SS-1 and varied between 270 and. 780 at SS-7 for
all of the sampling times. Therefore, there was a
consistent increase in the concentration of ammonia
in the East Drainage Ditch water as it flowed from the
northern end to the southern end of Stepan's property.
The most significant cause of this increase was the
discharge from the Outlet Channel which increased the
ammonia concentration of the ditch water by at least
245 each sampling time.

Figure 18 shows that the ammonia concentration
in the groundwater taken from wells along Stepan's
east boundary is consistently greater than the ammonia
concentration in water of the East Drainage Ditch. GW-l
consistently has the lowest ammonia concentration of
the wells along the east property boundary. The ammonia
concentration tends to increase from GW-2 to GW-4 and
then drops at GW-5. Infiltration of contaminated
groundwater into the East Drainage Ditch is probably
responsible for the measured increases in ammonia con-
centration of between 24 and 61 in the drainage ditch
water as it flows from SS5-1 to SS~-16.

5.4.1.6 Dissolved Solids

A plot of dissolved solids concentration
in the water along the east boundary of Stepan’s property
is shown in Fig. 19. All dissolved solids concentrations
are expressed in ag/% as Cac03.

Pigure 19 shows that dissolved solids concentra-
tion in the East Drainage Ditch water varied between 81
and 130 at SS-1 and varied between 405 and 775 at S§S-7
for:all of the sampling times. Therefore, there was a
consistent increase in the concentration of dissolved
solids in the East Drainage Ditch water as it flowed
from the northern end to the southern end of Stepan's
property. This increase was partly due to the discharges
from the Outlet Channel which caused increases in con-
centration as high as about 650.

Figure 19 shows that the dissolved solids con-
centration in the groundwater taken from wells along
Stepan's east boundary is consistently greater than the
dissolved solids concentration in water of 'the East
Drainage Ditch. Dissolved solids concentration in the
groundwater is generally lowest at GW-1 and GW-2 and
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tends to increase in GW-3, GW-4, and GW-S. Infiltra-
tion of contaminated groundwater into the East Drainage
Ditch is probably responsible for the measured increases
in dissolved solids concentration of between 55 and 104
in the drainage ditch water as it flows from SS-1 to
§s-16.

5.4.1.7 Summary

This section summarizes the trends
observed from analytical results of surface water and
groundwater samples along the east boundary of Stepan's
property, i.e., the East Drainage Ditch samples and
groundwater samples from GW-1 to GW-S. These analytical
results have been plotted for each water quality para-
meter in Figs. 14 through 19.

These figures show that water in the East Drainage
Ditch becomes more contaminated as it passes from Stepan's
north property line to Stepan‘'s south property line.
The major cause for this.contamination is the discharge
into the East Drainage Ditch from the Outlet Channel.
In addition, Figs. 15 through 19 show that water in the
East Drainage Ditch gradually becomes more contaminated
as it flows from Stepan's north property line to the
Outlet Channel (SS~-l1l to S$S-16). PFPiqure 14 shows that pH
of water in the East Drainage Ditch remains either un-
changed or becomes slightly more neutral from SS-1 to
§S-16.

The gradual change in water quality from SS-1 to

- 8S=16 can be attributed to groundwater infiltration into

the East Drainage Ditch. Concentrations of all parameters,
except pH, in the groundwater are considerably higher than
concentrations in the East Drainage Ditch water as shown
by. Figs. 14 through 19... Therefore, a small amount of
groundwater flow into the ditch can noticeably raise the
chemical concentrations in the ditch water.

On the basis of groundwater elevation measurements
and surface water elevation measurements, it has been
concluded that groundwater from the Stenan property flows
into the Fast Drainage Ditch (see Section 4.3.1). An
attempt was made to determine the quantity of flow in
the East Drainage Pitch caused bv groundwater flow into
the ditch. An accurate determination of this quantity
could not be determined for the following reasons:

1) Based on in situ rermeability measurerents
and the assumed hydraulic gradient, the
quantity of groundwater flow is small.
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2) The flow of water in the East Drainage
Ditch was too small to measure accurately;
hence the difference in flow at the north
ané south boundaries cculd not be used to
estinate the groundwater flow.

5.4.2 Outlet Channel

The increase in contamination of water in the East
Drainage Ditch from Stepan's north property line to Stepan's
south property line (SS-l1 to S5-7) is mainly due to discharges
into the ditch from the Outlet Channel. '

Figure 21 shows the major drainage-ways upstream of the
Outlet Channel and the surface sampling stations on these
drainage ways. To trace sources of pollution upstream of the
Outlet Channel, the ammonia concentrations of water upstream
of the Outlet Channel on April 10, 1978 were considered (these:
ammonia concentrations are given in Table ll). The ammonia
concentrations, expressed in mg/% as NH4C1, are shown on
Fig. 21 next to the appropriate surface sampling stations.

The sampling locations farthest upstream of the Outlet
Channel are the Headwall on the West Drainage Ditch (SS-10)
and the West Pond (SS-15) which is west of the Stepan property
line. These two locations show relatively low concentrations
of ammonia.

Water flows from the West Pond to SS-12 on Stepan's
property. Sampling Station SS-12 is just inside the Stepan
property line about 300 ft downstream of the West Pond. 1In
this distance, the ammonia concentration increases from 3
at SS-15 near the West Pond to 550 at SS-12, which is believed
to be caused by contaminated groundwater infiltrating into the
drainage ditch downstream of SS-15. In Section 4.3.2, it
was established that the elevation of the groundwater in the
area of SS-12 was higher than the elevation of the drainage
ditch water, and hence groundwater infiltration into the
ditch near SS-12 does occur. The groundwater well in this
area (GW-1ll) typically has vervy high concentrations of
ammonia.

Water flows from SS-12 to the junction of the North and
South Drainage Ditches. At this junction, part of the water
flows into the North Drainage Ditch and part flows into the
South Drainage Ditch. As water flows from SS-12 to a point
200 ft downstream on the South Drainage Ditch (SS-=14), the
ammonia concentration increases from 556 to 630. This increase
is probably due to infiltration of contaminated groundwater
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6. LAGOONS

Information on the design and construction of the lined
lagoons at Stepan Chemical Company has been difficult to
obtain because of the lack of documentation. This chapter is
intended to (l) provide information on the lagoons made avail-
able to GEI, (2) document observations made by GEI of the
lagoon performance, and (3) arrive at conclusions of the
liner integrity. .

Construction of Lagoon 1 was completed in January 1972,
and construction of Lagoon 2 was completed sometime in 1973.
Information on the lagoon design was obtained from two drawings,
both entitled "Layout Lined Disposal Area, National Polvchemicals,
Inc., Wilmington, Mass.," by Dana F. Perkins and Sons, Inc.,
dated September 2, 1971 and June 28, 1973. These drawings
show that the lagoons were to be constructed at the location
of the former "acid pits” (see Fig. 2). The bottoms of the
liners were to be placed on natural ground and the sides of
the liners were to be placed on either natural ground or a
fill layer. The drawings show that-a polyvinyl chloride (PVCQC)
liner was to be used for Lagoon l; no mention of liner type
was given for Lagoon 2. The liner type was determined to be
PVC for both lagoons through discussions with Stepan Chemical
Company personnel. The thickness of the liners was measured [,
in the field by GEI (at an exposed portion) and found to be
0.020 in. (20 mil) thick. The design drawings indicate that
the liners were to be exposed at the ground surface and that
no protective layer was to be placed on top of the liner sides
or bottom. Field observations by GEI confirm that the lagoon
liners are exposed at the surface and that exposed portions
are in varying degrees of deterioration. Tears and holes in
portions of the liners exposed at the ground surface have been
cbserved.

The manufacturer of the PVC liners was determined from A
Stepan personnel to be Firestone Coated Fabric Co. Firestone
personnel indicated that they no longer sell liners of the
type used at Stepan Chemical Company. Firestone could not
provide GEI with specific information on the PVC liners installed
at Stepan. Stepan personnel indicated that construction of
Lagoon 1 was inspected by a representative of Firestone but
that no construction records for the lagdon could be found.
According to Stepan personnel, the liners were placed on natural
ground which had been cleared of large stones. According to
Dana F. Perkins and Sons, Inc. personnel, the groundwater table
was lowered to allow construction of the lagoons in a dry
excavation. The details of the dewatering system and ground-
water elevation records during constructian could not be found.
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TABLE 7 = ANALYTICAL RESULTS OF SURFACE WATER SAMPLES
STEPAN CHEMICAL COMPANY
WIIMINGTON, MASSACHUSETTS

(1)
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PH
fo— 1977t} 1978 -
Surface Dec 8 Jan 19 Feb 21 Mar 15 |° apr 10
Sampling
Station No.
S§S-1 6.3 6.5 6.2 5.7 5.5
ss-2 , 6.3 6.4 6.3 - -
§s-3 . 6.1 6.4 6.2 5.7 5.8
SS-4 6.3 1:6.5 (2). 5.7 5.9
Ss-5 4.9 5.1 ©(2) 4.9 6.7
- §8=6 5.7 5.6 - 6.4 5.4 6.1
ss-7 5.8 5.8 6.3 5.6 6.1
Ss-8 4.9 (2) (2) 5.5 6.8
Ss-9 (2) (2) (2) (2) 5.2
§5-10 6.2 . 7.1 9.8 8.1 8.4
$sS-11 6.2 7.3 9.4 6.5 7.7
ss-12 | 4.4 4.7 4.6 4.2 4.1
§S-113 - (2) (2) (2) 4.0
sS-14 - (2) (2) (2) 4.2
ss-15 - (2) (2) 5.3 4.4
S§S-16 ’ - - ) - 5.7 5.8
ss-17' - - - 6.1 -
(1) This analysis was carried out using the mathod described in
Standard Mathods for the Examination of Water and Wastewater,
13 ed., Am. Public Health Assoc., Washington, DC, 1971.
Specific reference is as follows: 144A pH, p. 276.
(2) Frozen - no sample obtained.
Geotechnical Engineers Inc. | Project 77348
June, 1978
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TABLE 11 - ANALYTICAL RESULTS OF SURFACE WATER SAMPLES

STEPAN CHEMICAL COMPANY

WILMINGTON, MASSACHUSETTS

Ammonia

1)

?

mg/2 as NH4C1

-

LJd L) L L L L

= 1977 —orfen—- 1978 ]

Surface Dec 8 Jan 19 Feb 19 Mar 15 Apr 10

Sampling .

Station No.

ss-1 1.8 1.5 1.8 0.5 7
§S-2 3.0 1.5 2.8 - -
ss-3 27 16 18 95 9
Ss-4 63 25 (2) 25 36
ss-5 560 1040 ) (2) 520 - 42
Ss-6 430 440 800 350 285
§s-7 340 380 780 380 270
Ss-8 600 T (2) (2) 520 490
§5-9 {2) (2) (2) (2) 10S0
§s-10 6.0 7 110 150 10
ss-11 460 160 380 290 180
ss-12 800 1200 1700 300 " 550

~ ss-13 - (). (2) 2) 100
8§S-14 - (2) (2) (2) €30
Ss-15 - (2) . (2) 3 3
Ss-16 - - - 30 40
Ss-17 - - - 43 -

Notes:

(1) This analysis was carried out using the method described in
Standard Methods for the Examination of Water and Wastewater,
13 ed., Am. Public Health Assoc., Washington, DC, 1971.
Specific reference is as follows:

(2) Frozen - no sample obtained.

Geotechnical Engineers Inc.

132C Phenate Method, p. 232.

Project 77348
June, 1978
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TABLE 12 -~ ANALYTICAL RESULTS OF SURFACE WATER SAMPLES
STEPAN CHEMICAL COMPANY
WILMINGTON, MASSACHUSETTS

Dissolved Solids '

g/t as CaCO3

o 1977 ——tofr 1978 i
Surface Dec 8 Jan 19 Feb 21 Mar 15 Apr 10
Sampling
Station No.
ss-1 114 106 94 8l 130
s5-2 120 101 81 - -
§S-3 150 125 112 82 144
ss-4 218 165 (@ 116 231
ss-5 999 945 (2) - 7170 - 7758
s5-6 563 538 775 597 | 4so
ss-7 512 515 775 605 405
s5-8 171 (2) (2) 927 892
ss-9 (2) (2 . @ (2) 1581
$5-10 124 152 122 238 141
ss-11 240 302 285 328 310
ss-12 1922 1160 2327 103s 749
ss-13 - (2) (2) (2) 481
ss-14 - (2) | @ (2) 1106
ss-15' - 2 ° | @ 47 41
ss-16 - - - 136 218
$s-17 , - - - 86 -
Notes:

(1) This analysis was carried out using the method described in
Standard Methods for the Examination of Nater and Wastewater,
13 ed., Am. Public Health Assoc., Washington, DC, 1971.
Specific reference is as follows: 226 Specific Conductance,
p. 550. Specific conductance was converted to mg/2% as CaCo
using a conversion table in Hach Methods Manual, 8 ed., 3
Hach Chemical Company, Ames, Iowa, 1972.

{2) Frozen - no sample obtained.

Geotechnical Engineers Inc. Project 77348
June, 1978
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TABLE 13 - AVERAGE ANALYTICAL RESULTS OF

GROUNDWATER SAMPLES FOR SAMPLING

PERIOD NOV. 11, 1977 TO0 APRIL 10, 1978 (1)

STEPAN CHEMICAL COMPANY

WILMINGTON, MASSACHUSETTS

Groundwater Acidity Sulfate Chloride| Ammonia [ Dissolved
Well No. pH ng/t »g/t_, ng/L_ ng/L Solids
as CacoJ as SO4 as C1 as Nn4c1 ng/L
as caco,
Gw-1 6.1 106 109 386 17 356
GW-2 6.0. 3s4 14 236 179 299
Gi-3 4.4 232 616 721 240 565
-4 4.3 414 - 81§ 1038 582 1020
G5 6.0 223 683 . 700 23(: 850
Gi=-6 8.q 572 5000 3675. 17160 5692
Gi#-7 4.0 1922 7150 5100 5010 7375
Gi¥-8 5.8 369 .1725 880 1310 1807
Gu-10 4.3 70 7 a3 1 44
GW-11 7.9 - 1252 4730 - 497S 17370 6854
Gi-12 s.5 32 14 77 1 40
wibl | 34 6928 | 1s000 3500 3700 7700
Notes: (1) Rafer to Note (1) of Thb}es 1 through 6 for methods of analysis.

(2) W-10l1 sampled on May 31, 1978 only.

Geotechnical Engineers Inc.

Project 77348
June, 1978
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TABLE 14 - ANALYTICAL RESULTS

OF LAGOON WATER

Sample Acidity Sulfate | Chloride Ammonia | Dissolved
pH ng/L -g/lhz mg/L oq/L Solids
as CaCD3 as SO4 as Q1 as HH‘CI ng/L 3
as CaCo
Water from
lLagoon 2- 1.4 7217 15600 . 4750 4700 1lo00
Taken
May-31, 1978

Note: Refer to Note (1) of Tables 1 through 6 for methods of analysis.

Geotechnical Engineers Inc.

Project 77348

June, 1978
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TABLE 18 - GROUNDWATER ELEVATIONS ')
STEPAN CHEMICAL COMPANY
HILMINGTON, MASSACHUSETTS

Groundwater]Elevation Blavation Groundwater Elevation, (ft)
Well No. [of Top of of
Protective Grourid Average
Casing Surface 1917 1978 of All
(£t) (ft) Nov 2 |[Dec B, 9% Pab 22 | Mar 15 | Apr § Apr 10 | May 31 |Readings
Gi-1 89.4 87.8 79.9 | 18.0] 791 | 78.'s | 82.0) 8.7 | 78.5 | 8.8 |9
GW-2 89.7 87.6 79.7 79.7 80.6 79.9 80.2 80.5 79.9 80.1 73
-3 | s 85.4 80.5 | 1.1 | e1.2 81.1 | 82.0 81.5 81.9 | 81.3 .4
Gi-4 82.3 19.8 | 76.8 77.1| 717.8 | 77.8 | 77.3 717.2 | 71700 | 77.3 2.
H-5 19.42 | 76.3 ] 76.4 | 6.9 | Prozen | Prozen | 77.3 7.1 | 7167 | 160 |72
GW-6 1 8.9 - 87.2 82.6 83.1 81.5 813.0 f1.8 813.5 83.0 83.2 7.0
GW-1 84.8 82.7 79.5 79.8 80.5 80.5 80.2 79.9 79.8 80.0 2.7
GW-8 - 80.4 : 77.8 75.9 76.2 | 76.7 76.4 | 76.3 76.2 75.6 | 76.2 /-
Gi-10 89.6 87.1 81.1 81.3 | 82.1 81.6 | 82.1 01.8 81.4 | s1.6 5:
Gw-11 87.4 85.6 81.1 81.3 82.1 Bl1.6 81.5 .82.4 61.3 81.6 .z
H-12 8s.6(Y A2.0 80.9 1.9 | 82.7 |, 82.2 | 82.0 2.0 | s1.9 | e2.0
wW-101 89.7 89,3 - - - L - - - 82.0 82,0
Notes: 1) Elevation datum is USGS Mean Sea lavel.
2) Prior to May 31, 1978, tha top of casing was at Bl 79.7 ft. The casing was removed to
perform a permsability test and replaced to El 79.4 ft. :
3) - Prior to May 31, 1978, the top of casing was at El 85.3 ft. The cnling was removed to
perform a permeability test and replaced to El 85.6 ft.
4) 7This reading is unusally high because of repairs to a nearby sawer line. This reading
was not used to compute the average groundwater elevation in GW-1.
Geotechnical Engineers Inc. . Project 77348

June, 1978
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3. Background:

3.1 Description -continued

At the time when the aerial photograph presented in Figure 3 was
taken (April 24, 1971), three acid pits existed to the south of the
processing facilities. These pits have been replaced by rectangular
settling basins as shown in Figure 4 (photographed on April 29,
1977). An extensive area of distressed vegetation is present in the
east-central portion of the property. Also on the property are
eleven large storage tanks noted in Figure 4. there are twelve

-N
wells on the property as noted in Figure 2.
RS LA

3.2 Primary Site Activity:

Several chemicals have been synthesized on-site from a variety
of ingredients. The processes used and the final products are as
follows (quantities based on 1973 productian figures):

Opex Process - Dinitropentamethylenetetramine (DNPT), a
slightly water soluble solid used as a blowing
agent in the production of expanded rubber .
compounds, 1.2 million pounds per year.

_Kempore Process -  Azodicarbonamide (Kempore), also a slightly
water soluble solid used as a rubber blowing
agent, 1.6 to 1.8 million pounds per year.

Wytox Process - Wytox, a liquid phosphite rubber stabilizer,

one million pounds per year.

Wytox ADP-X Process - Dioctyldiphenylamine (DQDPA), a dark coloreﬁ
resinous solid, 60Q,000 pounds per year.

0.B.S.H. Process - Oxybisbenzenesulfonylhydrazide (0BSH), a
rubber blowing agent, 300,000 pounds per
year,
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3. Background:

3.2 Primary Site Activity - continued

Raw materials and waste products for the preceding processes are
listed in Table 1. Only those waste products discharged into the
yard or floor drainage system are listed. The drainage system is
shown in Figure 5.

In addition to the above processes, numerou§ coatings for rubber -
products were produced on site. The following chemicals were used
to produce the coatings:

Bentone
Santocel ,
Ufamite MM 67
Toluene
Butylacetate
-Acrylic Resins
Maleic Anhydride
Glycerine
Fatty Amines
Silicone
Monoethanolamine
' Mineral 0i1

recycied paper ervlogy and cnvinnunent. ine.
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3. Background:

3.2 Primary Site Activity - continued

F1-8005-01F

TABLE 1 - Raw Materials and Waste Products Associated With Chemical
Processes Used by National Polychemicals, Inc. and Stepan
Chemical Company between 1953 and 1978.

Process

Opex

Kempore

Wytox

Wytox ADP-X

0.B.S.H.

recycCivd paper

Raw Materials

anhydrous ammonia
formaldehyde .
sodium nitrite
hydrochloric acid’

liquid chlorine
urea

sodium hydroxide
sulfuric acid
hydrazine

phosphorous trichloride
paraformaldehyde
nonyl phenol

diphenylamine
diisobutylene

aluminum chloride

diphenyloxide
chlorosulfonic acid

1-10

Waste Products

sodium chloride
formaldehyde
sodium nitrite
process oil

sodium sulfate
sodium chloride
ammonium sulfate
urea

sulfuric acid

None sewered

diisobutylene
aluminum hydroxide
sodium chloride

sulfuric acid

eculugsy nid ensirmmenc i,
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3. Background:
3.2 Primary Site Activity - continued

F1-8005-01F

_ According to MDC records, the following materials were being stored

3.3

on-site as of June 30,

1980:

Annual - Type of Storage Size of

MATERIAL BEING STORED: Thruput Container Container
(gals.) (tank, drum, etc.) (gals.)

\ .

1. Formaldehyde 172,500 Tank 13,300
2. Nonyl phenol 281,600 Tank 10,000
3. Dinonyl phenol 30,500 Tank 6,700
4. Ethyl hexoic acid 18,400 Tank 5,000
"6, Dioctylphthlate 54,200 Tank 15,000
6. Process 0il 11,800 Tank 4,250
7. TNPP (Wytox 312) 50,000 . Tank 10,000

Chemicals used or manufactured at this site are transported in
55-gallon drums by railcar. ‘

Secondary site activity:

" Not applicable

t=1
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3. Background:

3.4 Hazards ldentified or Alleged - continued

Water 27,500 1bs.
Gypsum 26,800 1bs.
. CaCo4 650 1bs.
Calcium Oxbisbenzene Sulfonate Trace
Na,50,4 - : Trace
AY (OH)4 ' Trace
NaCl Trace
CaCl, Trace
Formaldehyde Trace
NaNO, - Trace )
NH4C1 ’ Trace
TOTAL 54,950 lbs. = 27.5 Tons/Day

A study performed in 1979 by Geotechnical Engineers, Inc. of
Winchester, Massachusetts, indicated that several holes exist in the
PVC liner (See Figures 6 to 8). It was also discovered that sludge
has been dumped in an emergency lagoon when the two existing lagoons
filled to capacity (See Figure 4). This emergency lagoon had no liner
and was formed by dredging soil to form a roughly rectangular area.
Solids from the lagoons are dredged periodical]y and landfilled on the
southwest corner of the property. The landfill site was approved by
the State Department of Environmental Quality Engineering (DEQE). The
analysis of the sludge indicates that no environmental hazards would
result from leaching of the lagooned or landfilled materials into the
ground.

Non-sulfate bearing wastes generatéd on-site are presently
discharged into an underground sewer line which connects to a Town of
Wilmington owned sewer. This line connects to a Metropolitan District
Commission (MDC) sewer line. Complaints regarding high chloride,
sulfate and ammonia levels in the sewer effluent have been made on

[T VA BT H evolugs and ensinanent, e,

several occasions.
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3. Background:

3.4 Hazards Identified or Alleged - continued

An unofficial report from a former Stepan employee indicates that
phosphor;;~EF7EFTEFTEZ’;;; often dumped directly into the ground and
that residues were buried next to the wetlands near the drainage
channel. Sediment and ground water samples were taken in an attempt
to confirm or deny the existence of an environmental hazard resulting
from such alleged activities.

A 1977 aerial photograph shows two areas where drums were stored
on-site (See Figure 4). Leaks in these drums may have resulted in
ground water contamination. The 1971 photo (Figure 3) also reveals a
spill generating from the group of six large storage Canks on the east
side of the property. Since 1973, "black ooze" has been noted seeping
into the drainage ditch paralleling the railroad tracks east of the
site (Figure 9). A sample was taken by the E & E, FIT team on October
2, 1980, (See memo to John Hackler from David Cook dated October 6,
1980). A conversation between D. Cook (E & E ) and D. Vaughn (0lin)
revealed that dioctylphthalate, dimethylamine, dioctylamine and other
related compounds are present in the “"black ooze® as well as in Well
GW-2 (See Figure 2). This was determined by an analysis performed by
0lin. Mr. Vaughn was very hesitant to have Well GW-2 sampled. He
stated that he knew the well was contaminated and 0lin was prepared to
perform remedial actions of an undisclosed nature to rectify the
situation,

The drainage ditch mentioned abave has Been the object of
sampling and analysis on several occasions. On January 23, 1980, five
samples were collected by the EPA and subsequently analyzed for
purgeable organics. The results indicated the following:

1. Moderate to high levels of 1,1 - dichloroethane, 1,1,1 -
trichloroethane, trichloroethylene, toluene and xylene are present
upstream of Stepan/Olin.

ecnlogy und ensirnnment, iue,
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3. Background:

3.4 Hazards Identified or Alleged - continued

2. Moderate to high levels of 1,1,2 - dichloroethylene and 1,1,2 -
trichloroethane in addition to the five chemicals listed under (1)
are present downstream of Stepan/Olin.

3. Therefore, some chlorinated hydrocarbons may be leaching from
Stepan/0lin into the drainage ditch.

4. Analyses of the outfalls from Stepan/Qlin do not indicate
significant off-site migration of contamination.

Priority pollutant samples were taken from the drainage ditch
paralleling the railroad tracks on July 28, 1980. Analyses of samples
taken upstream and downstream of the Stepan/Olin property suggested
that small amounts of the briority'pollutants listed in Table 2 are
generating from the site.

The primary purpose of this site inspection was to gather
appropriate.sampIes.for analysis to determine if any ground or surface
water contamination is generating from Olin property. The sampling
plan is presented in Section 4, and the sampling procedures and
screening results are included in Section 7.2 of this report. The
preliminary results indicate that, with the exception of the *black
ooze® and significant amounts of residual heavy hydrocarbons noted in
Section 7.2, no significant sources of contamination are present on
site. Evidence of buried drums was noted just west of the headwall
(See Figure 2). However soil, surface water and groundwater revealed
no evidence of hazardous chemicals generating from the burial site.

4. Concept of Operation:

A seven-person team entered this site to identify the nature of
materials stored on site, investigate possible sources of
contamination and collect appropriate samples for screening and
analysis.

1 -18
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Table 2:

Priority Pollutants Suggested To Be Entering the East Drainage Ditch from Olin Property
(Based on July 28, 1980 Priority Pollutant analyses)

CONTAMINANT METHOD OF CONTACT HEALTH EFFECTS
Trichloroethylene Inhaletion: " Headache, nausea, drowsiness
: Chronic Irhalation: Possibly liver damage.
(This has not been documented in Humans).
Inhalation of large May cause narcoais
quantitiest
Ingestion: Possibly liver damags.

(This hss not been documented in humans).

Note: TCE is sn experimental snimal carcinogen. (rats).
1979 recommended ambient water quality criterion 2ug/l
-Based on tumors in rats sand not on human health affects.

N-Nitrosodiphenylamine lngeition only ' Not en irhalation hazard.
Toxicity: This compound belongs to the class of
. nitrosamines.
Note: Nitrosamines are suapected humsn carcinogens. There are no human data, but

nitrosamines' do cause tumors of the stomach, lung, liver, bladder snd kidney in
rats. The class criterion is 0.1/ug/]l water (ambient water) based on tueor
formation in rsts.

Bis (2-Ethyl hexyl) phthalate

Note: Phthalates are non-biodegredable and potential squatic hazards. They have no
. documsnted human health effects that msy be sasociated with environmental hazards.

Phthalates are used s plasticizers in latex materials and are often used in redical

equipasnt such as IV infusion sets.

Phthalates may lsach off of such equipment and are suspected in the etiology of
shock lung syndroms when injected intraveneously.

1,%,2 - Trichloroethans Toxicity - lnhalation: Narcotic, local irritent maey (B -
cause liver and kidney damage.
Ingestion: Local irritant (in 1 ug/l concentrations)
suspected to cause liver and kidney damage
Note: + It may be a percutensous hazard - when hands are immersed in concentrated liquid
(only). ‘ )
1,2 ~ trans-Dichloroethylens Toxieity: : low toxicity except when exposed to

+ concentrated vepor - nausea, vomiting,

dizziness with immediate recovery upon removal

from exposure.

Ingestion: Ingestion of concentrsted liquid - hassea,
_ vomiting.
‘ Note: 1,2 - DCE is a dermatitis producing sgent. It is not percutanecus.
Vinyl Chloride:
Note: A well-known buman carcinogen. 1979 ambient WQ criterian = 51 ug /1 based on

tumor-production in rats

18 A
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TABLE 3 - Parameters for Monitoring Wells on the Olin Property in
ullmington Massachusetts

Depth of Well Water Table Depth of Screened

Well # _ (ft.) Depth (ft.) Section (ft.)
GW - 1 21.2 9.0 14.0 - 19.5
GW - 2 | 15.0 7.5 9.5 - 14.5
GW - 3 22.0 4.2 10.0 - 15.0
GW - 4 . 13.5 . 2.5 -.-8.0 - 13,0
GW - & 12.0 0 5.0 - 10.0
GW - 6 18.0 4.0 8.2 - 13.2
GW - 7 14.0 2.6 8.5 - 13.5
GW - 8 o 10.2 1.5 3.2 - 8.2
GW -10 ' 24.0 5.4 4.8 - 9.8
GW -11 17.0 | 3.9 9.0 - 14.0
GW -12 | 12.7 0 4.8 - 9.8

- All wells have inside diameters of 1.5".

- Location of wells is shown in Figure 2 of this report.

- All well parameters are from: Report on Groundwater and Surface
Water Study - Stepan Chemical Company, Wilmington,
Massachusetts: Geotechnical Engineers, Inc. Winchester,
Massachusetts, December 6, 1978.

1-21
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Site Entry Team and Schedule of Events
6.2 Schedule of Events - continued

Team 1: .
1615 - Teams 1 and 2 reunite at van and proceed to decon personnel
and equipment. Chain of custody forms are completed and D.

Vaughn of 0lin signs for split samples transferred to him.

1640 - Site Inspection completed, team returns to office.

Results of Investigation

7.1 Site Representative Interview:

A detailed interview regarding the processes used on site was
not necessary as this information was gathered during the -
preliminary assessment ahd is incorporated into Section 3.2 of this
report. Mr. David Vaughn, Environmental Coordinator for Olin
Chemicals Group, did confirm the presence of -dioctylphthalate,

—~ diphenolamine, dioctylamine and other related chemicals in the

“black ooze® seeping into the East Drainage Ditch. The seepage

/ appears to be the result of a spill generating from the tank farm

.L_ which took place during or prior to 1973. Presented in Appendix C
is a letter from Charles P. Riley, Jr., General Manager of National
Polychemicals to Thomas C. McMahon, Director of Massachusetts Water
Resources Commission, dated July 18, 1973, describing the presence
of *"black ooze". Mr. Vaughn also confirmed the presence of
contamination in Well GW-2 related to this spill and was hesitant to
have us sample this well prior to undisclosed remedial action
planned by Olin,

Mr. Vaughn expressed his desire to obtain duplicate samples and
photographs associatpd with the site inspection.

recysied paser 1 - 27 revlogy wndd envirvament. ine,
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\ V 4 m CHEMICALS GROUP

8 EAMES STREET, WILMINGTON, MA 01887

June 10, 1986

Mr. Peter Dore

Commonwealth of Massachusetts

Division of Water Pollution Control

One Winter Street :

Boston, MA 02108 . !

Dear Mr. Dore:

Please find attached the results from 0lin's plant-wide groundwater studies
conducted in May and December 1985. In May 1985, wells were sampled throughout
the site on a one-time basis for total and hexavalent chromium and groundwater
table measurements were taken. Total chromium occurrence remains highest at
Well GW-22D, as previous reports have. indicated. Hexavalent chromium levels are
either below the detection limit or Jjust above. - Groundwater mavement is
generally to the east-southeast (see Figure 1). Based on these results and the
direction of groundwater flow, ten (10) wells were selected to continue the
chromium groundwater study in December 1985. - From these results, it does not
appear that there 1s any significant movement of chromium to the east-southeast.

A hydrogeological study performed for O0lin by Malcolm Pirnie, Inc.
(Hydrogeologic Investigation, February, 1982) indicated the presence of a
bedrock trough dipping from the east to the west in the vicinity of GW-220. In
order to evaluate if this trough is serving as a conduit for groundwater flow to
the west and to provide additional monitoring of groundwater flow to
east-southeast, twelve (12) new wells are planned for installation this summer
(See Figure 2). Eight (8) will be along the western border of the property and
four (4) will be to the east-southeast of GW-220. Three (3) additional surface
stations will also be added to the sampling program in 1986. These additional
wells and surface stations will help determine if there 1s groundwater movement
to the west and whether it {s the source of the total chromium appearing at
surface stations'5 and 12. Additional details relating to sampling for 1985 and
19686 are provided below: ‘

Init{ial analytical results for the May 1985 samplings indicated that the
total chromium level in Well GW-22D was less than 0.005 mg/1 (BOL). This result
was questioned by 0lin as this well has been reporting higher levels of total
chromium. Upon rerunning and rechecking the analytical results, the outside
laboratory indicated that a level of 170 mg/1 of total chromium by EPA Method
218.1 was the more precise measurement and that there was a strong negative bias
in utilizing EPA Method 218.3 for total chromium measurements. As indicated in
our previous correspondence, there has been some question as to which method
(218.1 vs. 218.3) was the best method to determine total chromium due to the
Tevel of dissolved solids in the groundwater. To resolve this matter, samples

oL 1IN C ORPOMRMATTI ON



Mr. Peter Dore
Page 2
June 10, 1986

taken in December 1985 were analyzed by our contract laboratory using EPA Method
218.1 as well as sent to another outside laboratory for analysis by inductively
coupled plasma EPA Method 200.7. Results between both laboratories in December
1985 showed very good correlation and verify that Method 218.1 1{s the
appropriate method for analyzing for total chromium at Wilmington.

The next round of sampling is scheduled for June 1986. The ten (10) wells
sampled in December 1985 along with the three (3) additional surface stations
will be sampled. The twelve (12) new wells to be installed may«not be in place
at this time. However, as soon as the wells are installed and developed, they
will be sampled. All groundwater and surface stations will be analyzed for
chlorides, sulfates, ammonia, pH, specific conductance, total chromium (EPA
Method:218.1) and hexavalent chromium (EPA Method 218.4).

As always, we look forward to and welcome any comments you may have on our
continuing groundwater monitoring program. We will be contacting you shortly to
discuss this program as well as the finterceptor well system's future operation:

Yours truly,
OLIN CORPORATION
n«lﬂﬁﬁfgﬁw
. _ Ronald J.McBrien
Plant Manager

RIM/JWO/vrp



OLIN CORPORATION
SURFACE WATER DATA
OECEMBER, 1985

1

g Chromium Chromium 2 Chromium 3
cl s0 M . Specitic Conductance - Total Total Hexavalent
Point No. (mg/1) (-q’l) (IO,I) pH (umhos/ca) (mg/1) (mg/1) (mg/V)
$5-5 230 820 190 5.8 2600 2.5 2.3 <0.005
§5-12 320 1000 . 280 ' 5.2 5100 0.52 0.53 <0.005
/s .
55-16 110 210 L 1) 5.5 960 0.29 0.30 <0.005

1. Total chromium, direct aspiration - EPA Method 218.1
2. Total chromium, inductively coupled plasma ~ EPA Method 200.7 '
3. Hexavalent chromium, chelation-extraction - EPA Method 218.4 '

JW0/vep
53/JW08
S/21/¢6



OLIN CORPORAT ION
CROUNDWATER DATA
DECEMBER, 1985

1

Chromium Chromium 2 Chromiuam ?
Water Elevation Cl S0 NH Specific Cond. Total Jotal Hexavalent
well No. (Ft MSL) (mg/1) (-9’1) (-g’l) {uahos/cm) pH " (mg/1) (ng/1) {(mg/1)
Cw-4 Not accessible e - .- it - .- .- -
Ccw-10 80.9 a2 15 < 165 3.9 0.006 <0.05 <0.005
CW-178 78.6 (wou{d not recover) -- .- .- - .- - -- -
CW-17D 78.6 380 6000 380 5125 5.1 2.1 2.2 0.020
Gu-185 Dry -- - - -- - - - --
Cw-180D 7%.2 (would not recover) -- -~ - - .-_‘ -- -- - --
CW-195 81.0 Y 1000 22 3850 5.9 0.012 <0.05 <0.005
Cw-190 80.9 ' 160 680 170 s 6.1 0.052 0.07 <0.00S
CW-225 81.7 ' " 200 1100 150 4100 - 7.2 0.045 0.07 <0.005
C¥-220 80.4 16000 53000 6400 28000 3.9 1200 1300 ° <0.005

1. Total chromium, direct aspiration - EPA Method 218.1

2. Total chromium, faductively coupled plasma - EPA Method 200.7
3. Hexavalent chromium, chelation-extraction - EPA Method 218.4

J'nlf/'- rp
1aA
/07786



OLIN CORPORATION
SURFACE WATER DATA
MAY, 1985

Chromium Chromium 3

Specific Conductance Total Hexavalent
Point No. (hmhos/cm) pH (mg/1) (mg/1)
$5-1 375 0.19 <0.005
§5-2 550 <0.005 <0.005
$8-5 350 1.1 <0.00s
$S-11 550 0.12 <0.005
§5-12 3100 15 <0.005
§5-16 625 0.063 <0.005
JW0 ‘vrp
53/ .408 -

5/27.'66



OLIN CORPORATION
CROUNDWATER DATA

MAY, 1985
Chromium ! Chromiun ?
Water Elevation Ql ' SO NH Specific Cond. Total Hexavalent
Well Mo, {Ft MsL) (mg/1) (-q’l) (-q’l) {ymhos/cm) {mg/1) {mg/1)
Cw-1 76.9 - - -- 380 < 0.00S < 0.005
Cx-3 79.9 . - - - 350 < 0.005 < 0.005
Cu-4 73.0 - - -- 1625 0.088 < 0.005
Cu-5 76.0 - - - AS0 < 0.005 < 0.005
C¥-6 81.2 / - - - 3000 < 0.005 < 0.005
cw-7 79.9 2700 - 27000 * 18500 1’ < 0.005
Cw-8 78.6 480 1900 . 4250 < 0.005 < 0.005
Cw-10 80.7 - - -- 95 0.55 < 0.005
Cw-11 79.9 -- .- - 4700 0.84 < 0.005
co-12 81.4 - .- -- ' 325 ' 0.069 < 0.005
cw-13 77.8 -- - “- 220 < 0.005 < 0.005
CH-1A 78.2 - -- L .- -- 80 < 0.005 < 0.005
Cw-15 80.3 620 250 * 6300 0.8 < 0.005
CW-16 86.6 - - - 0ns ' .0.12. < 0.005
CW-17S 78.8 . - - -- 125 .0.10 < 0.005
Cw-170 78.2 MO 2700 - 5400 A0 0.050 -
CW-160 76.2 - .- - ’ 3715 < 0.005 < 0.005
CW-195 . 81.2 - -- - .3200 - 0.37° < 0.005
GW-190 ' 80.7 - - -- 3200 < 0.005 < 0.005
cw-20 78.5 - .- .- 62 0.05% < 0.005
Cw-21 83.0 180 29 Lo 225 0.038 < 0.005
CW-225 81.2 - - - 4400 0.22 . < 0.005
CW-220 80.9 17000 55000 * 20000+ < 0.005/170% < 0.005
CW-25 80.4 - -- - 6A00 ' 0.49 - < 0,005

1. Total chromium, chelation-extraction - EPA Method 218.3
2. Hexavalent chromium, chelation-extraction - EPA Method 218.4
3. Total chromium, direct aspication - EPA Method 218.1

Contract laboratory obtained conflicting values and matrix interferences while attempting to snalyze these sample: “or ammonia. Laboratory could not
quintify level of armonia but concluded that all samples except GW-21 had significangly greater than 100 mg/1 of s--:zrra.



Well

GW-1
GW-2A
GW-4
GW-5
" GW-6
GW-7
GKW-8
GW-10
Gw-11
GW-13
GW-15
GW-170
GW-19S
GW-19D
GW-22S
GW-220
GW-25

MJB/wsr
61/MJB1

1981-82

54.5
872.2
1,205.9
1,618.5
17,766.5
16,055.5
2,057.5
244.5
3,110.1
151.8
336.2
3,345.4
1,760.7
2,409.8
2,828.3
31,751.3
4,860.0

WILMINGTON

Average Levels, by Year

50, (mg/1)

[ ] L] . (] L] L] ] * @ L] . . - L] )
CO0OO0O0OO0OOMOOOOOOO

Trend

Same
Dec.
Dec.
Dec.
Same
Dec.
Dews
Dec.
Dec.
Dec.
Inc.
Same
Same
Dec.
Dec.
Same
Dec.



WILMINGTON
Average Levels, by Year

NH,-N (mg/1)

Well 1981-82 1983 1984 Trend
GH-1 ) 6.4 5.5 1.4 Same
GW-2A 158.6 120.5 52.b Dec.
GW-4 153.9 180.0 83.0 Dec.
GW-5 139.2 77.0 65.5 Dec.
GW-6 2,710.7 230.0 29.6 Dec.
GW-7 2,192.0 2,200.0 © 850.0 Dec.
GW-8 297.7 500.0 170.0 Same
GW-10 78.9 ' 57.5 1.0 Dec.
GW-11 1,403.1 . .- 700.0 265.0 Dec.
GW-13 33.1 - - 2.4 _ 0.4 Dec.
GW-15 280.8 660.0 = 650.0 Inc.
GW-17D 317.0 485.0 . 210.0 Same
GW-19S 101.7 64.0 26.0 Dec.
GW-190 591.2 310.0 122.5 Dec.
GW-22S 524.7 22.0 15.9 Dec.
GW-22D 2,810.7 2,450.0 - 2,250.0 Same
GW-25 1,246.0 3,550.0 390.0 Dec.
MJB/wsr

61/MJB1



OLIN CORPQRATION
SURFACE WATER DATA
December, 19684

Specific . . Dioctyl N-Ni{roso-
Surface Water (] 0 NH Conductance Cr 3(1) Cr 3(2) Phthatate diphenylamine
Point No. Flow (CFS) mg/1 ng/? mq/? Uahos/cm pH ng/1 ng/1 mg/1 mg/1
§5-1 0.13 4 20 0.49 0.318 5.7 .- -- <5 <5
85-2 <0.1 - - eee eeee- .-- - -- -~ -
$5-5 0.1: 180 620 88 2,000 6.4 <0.,050 <0.064 <5 <5
$5-11 <0.1* o= - o-- conne -——— .- .- -~ --
$5-12 <0.1 230 690 1o 2,800 5.0 .= -- .- --
$S-16 . ee= 56 45 0.16 0.480 5.76 -- - <5 <5

* Flow was too low to be measured mith the flow meter
Values are estimates based on observation,

JW0/wsr
27/4¥086
5/8/85



CROUNDWATER DATA
OLIN CORPORATION
December, 1984

Specific

Water Elevation Cl S0 NH Conductance Cr*‘“) Cr*’(”

Well No. {Ft. MSL) mg/1 mg’l m9/)  umhos/cm pH mng/) mq/)
Cu-1 77.2 190 22 1.6 920 6.35 o= soe-
GW-2A 78.% Ll .- -—- cmces w——— -—-- m-——-
CW-3 79.9 - oe- e cen= === cnes
CW-4 76.2 190° 540 66 2,300 5.15 e ———-
Cu-5 716.2 130 280 k1 1,800 6.00 em—- -
C¥-6 80.7 95 1,200 S3 3,200 5.50 - -
cH-7 79.9 2,700 9,600 660 10,000+ 5,60 19 13
GW-8 8.7 730 1,700 160 6,100 &40 ———- ————
GwW-10 80.6 4,0 <20 0.39 120 4,65 coca D

Cw-11 79.8 180 630 150 3,000 8.30 <0.050 <0.050
GW-12 80.9 T S ----
C¥W-13 77.7 22 20 0.3 180 5.50 eo=- ———
GW-~-14 78.1 coow o= we=s eee-- comm oo ——-
Gw-15 79.8 2,100 450 600 10,000+ 8.55 e ———-
GW-16 80.1 coo- ——e eeee —evee cm-- ———— cee=
GW-17S 79.7 cnea wee sems ees-- enan oo cce-
CW17D 78.4 S00 2,500 210 6,900 5.15 o=e= ocee
* GW-185 Dry =~ —--- . -—-- cee- ——-
CW-18D 75.7 ---- cee emem emen ---- -e-- -
CW-19S 81.3 1,300 860 30 2,800 6.70 -—- ----
CW-190 80.6 89 430 85 1,800 6.15 ———- ----
C¥-20 77.6 ———- cme mcee emeee — ceee ———-
CW-21 82.9 - cme mese coeee ———- —--- caen
CW-225 81.1 150 1,000 22 3,400 7.05 --e- - ----
Cw-22D 80.7 12,000 42,000 2,000 @ ----- 4.50 1099.9 €99.9
Cw-23 77.8 - m=—e eeme  ecea- cee- .--- -
CW-25 80.2 360 1,200 370 5,600 8.75 ~—-- ----

(1) Total chromium, unextracted - Hexavalent chromium (Cr’s), extracted (EPA Methods 218.1-218.4)

(2) Total chromium, extracted - Hexavaient chromium, extracted (EPA Methods 218,3-218.4)



OLIN CORPORATION
SURFACE WATER DATA

July, 1984
- Specific +3 Dioctyl1 N-Nitroso- 2
Surface Water al SO NH Conductance Cr Phthatate diphenylamine
nt No. Flow (CFS) mg/1 mg/? mg/? pmhos/cm pH mg/1 mg/1 mg/1
1 0.160 67 24 <0.05 316 6.3 -- 0.002 _ .. 0.004
-2 0.250 -- | -- - - -- -- -- --
-5 0.0579 420 1200 34 3280 6.8 .- <0.001 0.004
11 0.0039 -- - - -- -- -- -- --
12 0.0875 420 950 67 3300 6.3 -- -- --
-16 -- 89 52 7.3 510 6.7 -- <0.001 0.013

Dioctyl Phthalate
N-Nitrosodiphenylamine

I/ wsr
RIS
/15/84



ve ) No.
————————

GK-3

GW-2A
GW-3

GW-4

GW-35

GW-6

GuW-7

GW-8

GW-10
GK-11
GW=12
Gk-13
GW-14"
GW-15
Gk-15
GW-17S
GWil)
Gw-11S
G- 20
G- 255
Ga-15D
Ga-20
G-21

Q=225
Gx-220
=23
Gn-25

v -
voeed, WSt
m— e -
‘../L‘l'l\ia

ii/i5/8%

GROUNDWATER DATA
OLIN CORPORATION
JULY, 1984

_ : Specific +3 Dioctyl N-Nitroso-
Water Elevation C1 1) NH, Conductance Cr Phthatate diphenylamine
(Ft. MSL) mg/1 mg?l mg;l umhos/cm pH mg/1 mg/1 mg/1

77.1
79.5
79.5
76.0
81.3
79.9
78.3
80.8
79.8
81.0
78.3
78.7
80.7
80.9
79.7
Dry

75.8
81.2
81.2
78.0
83.1
81.0
81.1
78.5
80.2

220
220
340
450
200

18,000
610

11 -
470 -

30

3100

7.0
350

7.5
4900

960

22 1.2 650
140 52 1810
770 100 2400
1200 97 295
2200 6.1 2590
2200 1040 28,200
890 180 . 4560

26 1.7 118

NNV T OO

t
ooV OO
» . L] . L]

880 380 4740 . 9.1

17 <0.5 145 5.8
880 700 11,800 - 8.5

NO. SAMPLE COLLECTED - PADLOCK JAMMED

-11060 22 2250 6.7
970 160 2910 6.9

1100 9.8 2600 7.3

58,000 2500 62,300 4.1

870 410 7660 8.3

<0.001

0.46



OLIN CORPQORATION

SURFACE WATER DATA
OCTOBER, 1983

Specific +3 Dioctyl N-Hitrosa-
Surface Water 1 ) NH Conductance Cr Phthatate diphenylamn

Pcint No. Flow (CFS) mg/1 mg/? mg/? umhos/cm pH mg/1 - mg/1 mg/1

S5-1 0.08125 40 20 21 230 6.0 -- 0.150 <0.001
05-2 0.2654 -- -- -- -- -- -- -- --
SC-5 0.0625 200 470 120 1900 7.2 0.06 0.014 <0.001
SS-1 0.00668 -- -- -- -- Do-- -- -- --
$S-12 0.0869 100 265 49 900 1.0 - -- --
$S-16 -- 72 71 ' 10 380 6.5 -- 0.010 0.030

chvro
S Ii/8%



! : . OLIN CORPORATION

GROUNDWATER DATA
OCTOBER, 1983

. Specific +3 Dioctyl N-Nitroso-
Water Elev., - C} SO NH Conductance Cr Phthatate diphenylamine

Well No. (Ft. MSL) mg/1 mg7_1 mg/‘? umhos/cm pH mg/1 mg/ ) mg/1

Gw-1" 17.5 92 24 1.2 520 6.3 -- - --
Cw-2A -- 1180 330 160 4100 5.8 -- 0.110 15
Gn-3 79.0 -~ -- -- -- -- -- -- --
Gui-d 76.1 274 710 100 2200 5.1 -- - -
Gw-5 76.2 191 370 66 1500 6.0 -- - --
GW-6 ~ 80.0 255 1710 240 - 3900 5.9 -- -- --
Gw-7 79.5 3800 5130 3000 30000 4.2 65 - --
G.i-8 77.1 995 "3990 610 8400 4.3 -- -- --
G.i-10 80.2 51 - 62 39 560 5.6 -- -- --
cL-11 80.5 700 1610 680 -- 8.0 <0.05 -- --
Cw-12 79.3 -- -~ -- -- \ -- -- -- --
GW-13 78.5 96 9 0.3 "~ 360 ' . 5.7 -- .- --
GW-14 - 78.4 -- -- -- -~ -- -- -- --
Gil-15 : 719.9 6 1340 560 : 4700 7.6 -- -- --
Gl-16 ' 80.2 -- -~ -- -- ) -- -- -- --
Gd-17S 78.9 -- -- -- N -- -- -- --
G4-170 . 18,6 715 3470 420 . 7100 4.9 -- -- --
G\-i8S 78.1 -- - 7 == - -- -- -- --
Gh.-380 - 74.6 -- -- -~ -- -- -- -- --
Gv~19S 80.5 32 140 66 2100 6.1 -- -- --
Gx-190 80.2 380 1680 500 5000 6.1 -- -- ' --
8i-20 15.5 -- - - -- -- -- -- .-
Tu-21 82.5 -- -- -- - -- - -- .-
76-225 "~ 80.7 8. 1100 25 2800 7.2 -- -- --
:n-ggn gg.g. 10000 5400 3000 49000 3.5 *830 -- --
=29 80.2 - 650 1910 %520 . 6000 7.0 -- -- -



SURFACE WATER DATA
OLIN CORPORATION

JUNE 1983
S0, N, Specific +3  Dioctyl N-nitroso-
Surface Water (W] Conductance Cr Phthalate diphenylamime

Point No. Flow (CFS) mg/1 mg/1  mg/] umhos /cm pH mg/) mg/ ) mg/
55-1 0.560 38 1.8 7.0 135 5.6  -- 0.004 <0.001
$5-2 0.65 -- -- -- -- -- -- -- --
S$S-5 0.23 44 240 85 1259 7.2 <0.05 <0.001 <0.001
$5-11 0.133 - -- -- -- -- -- -- --
$S-12 0.143 110 610 90 710 6.6 --

$5-16 0.675 63 n 28 295 6T -- 0.027 <0.001



Hater Elevation

Well MNo. (ft. ASL)
Gd-1 77.2
GW-2A --
GW-3 80.3
Gi-4 76.2
G1-5 75.6
Gd-6 82.1
Gu-7 80.1
GW-8 77.3
GW-10 80.9
GH-11 81.2
GW-12 80.7
GW-13 78.9
GW-14 79.0
GW-15 80.5
GW-16 81.4.
GW-17S 791
GW-17D 79.3
GW-18S 77.1
Gv1-18D 77.4
GW-19S 81.7
G4-190 81.7
Gvi-20 11.7
GH-21 83.6
GW-22S -83.4
GH-22D 81.4
G4-23 77.7
GW-25 80.9

SO

l 4
mg/1 mq/1
150 13
490 180
310 1050
310 940
89 1870
2700 2990
560 1500
13 17
840 - 1870
19 7
210 289
380 2410
57 3.
57 290
19 7155
2300 3140
1700 1600

GROUNDWATER DATA
OLIN CORPORATION

NH3

mg/1
9.8

81
260

86
220
1400
390
- 76
720

4.5
760

1900
1100

JUNE 1983

Specific
Conductance
~ ymhos/cm

6200
1260
1484
3111
2300
19700
. 2750

80
8000.

45
2740

Pt

N~

N OOV OOy
. ) o o ¢ o o o o
oo N U 00 W e

~3
.
-

(3,
.
~n

+3 Dioctyl H-nitroso-
Cr Phthalate diphenylamine
mg/ 1 mg/ 1 mg/1
-- 0.21 6.5
61 - --
0.11 -- --
“590 -- --
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Chemical/Compound

Acenapthene
Acetaldehyde

Acetic Acid

Acetone
2~-Acetylaminoflourene

* Aldrin

Ammonia

" Apiline
Anthracene
Argenic

Arsenic Acid
Arsenic Trioxide
Asbestos

Barium (Ba)
Benzene
* Benzidine
Benzoapyrene
Benzopyrene, NOS
Beryllium & Compounds
NOS (Be)
Beryllium Dust, NOS
Bis (2-Chloroethyl)
Ether
Bis (2-Ethylhexyl
Phthalate
Bromomethane

Cadmium (Cd)

Carbon Tetrachloride
Chlordane
Chlorobenzene
Chloroform
3-Chlorophenol
4=Chlorophenol
2-Chlorophenol
Chromium (Cr)

Chromium, Hexavalent
(Cr*6)

TABLE 4

Waste Characteristics Values

Toxicity/
Persistencel

rE=3-3 S ri I = P

onicityz

o AL R V-2 V- 3. V. V. XV.) O W O ww V- V- XV. V. RV BEEV. V. RV. NV RV. V. V. WV-RV. . W W W)

®

DRAFT
1/11/84

Reactivityz
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Table 4 (cont.)

Toxicity/
Chemical/Compound Persistencel
Chromium, Trivaleut

(cctI) 15
Copper & Compounds,

NOS (Cu) 18
Creosote 15
Cresols 9
Cyanides (soluble

salts), NOS 12
Cyclohexane 12
DDE 18
DDT 18
Diaminotoluene 18
1, 2-Dibromo 3

chloropropane 18
Di-N-Butyl=-Phthalate 18
1, 4-Dichlorobenzene 15
Dichlorobenzene, NOS 18
1, 1-Dichloroethane 12
1, 2-Dichloroethane 12
1, 1-Dichloroethene 15
l, 2-trans-Dichloro-

ethylene 12
Dichloroethylene, NOS 12
2, 4-Dichlorophenocl 18
2, 4-Dichlorophenoxyacetic

Acid - 18
Dicyclopentadiene 18
Dieldrin 18
2, 4=Dinitrotoluene 15
Dioxin 18
Endosulfan 18
Endrin 18
Ethylbenzene 9
Ethylene dibromide 18
Ethylene Glycol 9
Ethyl Ether 18
Ethylmethacrylate 12
Fluorine (F) 18
Formaldehyde 9
Formic Acid 9

Toxicity?

(- J7 e V-] 0 (V-3 - V) (-]

[ A -NY- (- - - Y- N VRV ] (-2 -1 - Y ) AW VOO Y

DRAFT
1/11/84

Reactivityz

Qo oo OO o

NMHOOOOO

oo & oOFOQOO0OO0 QWO MO oONN



Table 4 (cont.)

Chemical/Compound

Eeavy Metzls, §C3

Heptachlor

Hexachlorobenzene

Hexachlorobutadiene
(C16) ’

Hexachlorocyclohexane,
NOS

Hexachlorocyclopentadiene

(Cs's)
Hydrochloric Acid
Hydrogen Sulfide

Indene

Iron & Compounds, NOS
(Fe)

~ Isophorone

Isopropyl Ether

Kelthane
Kepone

Lead (Pb)
Lindane

Magnesium & Compounds,
NOS (Mg)

Manganese & Compounds,
NOS (Mn)

Mercury (Hg)

Mercury Chloride

Methoxychlor

4, 4-Methylene-Bis-(2-
Chloroaniline)

Methylene Chloride

Methyl Ethyl Ketone

Methyl Isobutyl Ketone

4-Methyl-2-Nitroaniline

Methyl Parathion

2-Methylpyridine

Mirex

Napthalene. .
Nickel & Compounds, NOS
(N1)

Toxicity/

Persistencel

13
18
18

18
18

18
9
18

12 .

18
12
9

15
18

18
18

15

18
18
18
15

18
12

6
12
12

9
12
18

9
18

Toxicity?

O v O O (W V] (- ) O o o L] VW

- (- - N Y-V - W - -] (- Y- R Y - ]

Ve L T
- -

1/11/34

Reactiviryl
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Table 4 (cont.)

Chemical/Compound

Nitric Acid
Nitzoaniline, NOS
Nitrogen Compounds, NOS
Nitroguanidine
Nitrophenol, NOS

Parathion

Pentachlorophenol (PCP)

Pesticides, NOS

Phenanthrene

Phenol

Phosgene

Polybrominated Biphenyl
(PBB), NOS

Polychlorinated Biphenyls,

NOS
Potassium Chromate

Radium & Compounds, NOS
(Ra)

Radon & Compounds, NOS
(Rn)

2, 4~D, Salts & Esters
Selenium (Se)

Sevin (Carbaryl)
Sodium Cyanide

Styrene

Sulfate

Sulfuric Acid

l, 1, 2, 2-Tetrachloro~
ethane

Tetrachloroethane, NOS

1, 1, 2, 2-Tetrachloro~
ethene

Tetraethyl Lead

Tetrahydrofuran (I)

Thorium & Compounds, NOS
(Th)

Toluene

Toxaphene

Tribromomethane

1, 2, 4-Trichlorobenzene

1, 1, 1-Trichloroethane

Toxicity/
Persistencel

9
18
12
12
15

9
18

whG&

18

18

Toxicity2
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Table 4 (cont.)

1 values for groundwater and surface water routes
2 Values for air route

* Only in pure form; otherwise, 0

Toxicity/
Chemical/Compound - Persistencel Toxicity?
1, ¥, 2-Trichloroethane 15 6
Trichloroethane, NOS 15 6
Trichloroethene 18 |7 ¢
1, 1, 1-Trichloropropane 12 6
1, 1, 2-Trichloropropane 12 6
1, 2, 2-Trichloropropane 12 6
l, 2, 3-Trichloropropane 18 9
Uranium & Compounds, NOS
(v) 18 9
Varsol J12 6
Vinyl Chloride 15 9
Xylene 9 6
Zinc & Compounds, NOS
(Za) 18 9
_Zinc Cyanide 18 - - 9
2, 4, 5-T % g
~

DRAFT
1/11/84

Reaccivity?
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INTERVIEW ACKNOWLEDGEMENT FORM

Site Name Olin Chemical LD. Number 50086.10
Person Contacted Mr. Paul Duggan Date September 10, 1986
Title Water and Sewer Department o .
Affiliation Wilmington Town Hall Phone Number  (617) 658-4711
Address 121 Glen Road

Wilmington, Massachusetts 01887
Type of Contact Telephone Call Contact Person(s) David B. Thompkins
Interview Summary

Distribution map of municipal water system is available from Town Engineer.

. Approximately 20 homes are located southwest of the site and are not serviced by
municipal water supplies. These homes obtain groundwater from private wells for
domestic use.

Currently there @lms to extend the water system to these homes (please
circle correct choice):

. The Water Department has no record or history of these wells (i.e., aquer locatxon,
ete.). S&s A7FchEl ~

. . On the attached map, please indicate the locations of wells and pumping stations for
- the Town system.

. Estimated population served by the Town system is_~ 7,009 +=

Acknowledgement
14

I have read the above transeript and 1 agree that it is an accurate summary of the
information verbally conveyed to Wehran Engineering interviewer(s) (as revised below, if
necessary).

Revisions (please write in any corrections needed to above transcript)
/‘7/1/7' AR fromr ¢S consh o Fhor FAsE o saags | onn /’)""‘;9/1:'
(IEH, Cerre omnelen JBcrmes of NERCAE oo Ll .

-~

P

Signature Lot L L g//u e Date - S

\Lko/k yLo L ~ é'_i_‘ b_b_f/’
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(Quads

-—--T—'——' ,'/
-,.J;tm'.udow, r{.d [157/9 C
Boslorr, Nolh (1979 Y,

Late Sl (152

ooy (157%) | /

, population in accordance with Mitre Model 1985.

POPULATION COUNT

Pogulation withio a 3-wile crdins of eneh Plase | site is determined using
the caordiuate system illustrated helow.  The number of residenres for cach qunorant
and tection is determined by overiaving this patiern onto a U.S.G.S. 7.5 minuie
topographic map. A multiplier of 1R perscus per residence is uxed (o dete ne

USGS Hoa:’:e acan'f-

A = | mile radius

H = :mi.lcmdius ledo = 542 Ao ce. = 2060/4‘7’4
C = 3 mile rudius 2 A = 2100 hocdes = 7980/‘0’*
Bl = 3092 howase = 11750 paepds

Tt Z737 loses 21790 pasph

{Figure not To Scale)

] N
—— “~ __{_
. N
// .\\
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4

/

»

* "L‘ l“;&"'cc“’;—' -'h"_u'ﬂ,‘/c lf-lLO ‘:\-"J—tb s . -‘-(.‘714»6(4;({&(’ )" .U-i.{"'.',.'(.:,é’ M«i’.«""\-L" ,"/(t—.- é:_\ :_‘-r_,f:-(_f.
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ﬂ REGULATION FILING AND PUBLICATION

1. REGULATION CHAPTER NUMBER AND HEADING:
314 QR 1.00 - 30.00

2. NAME OF AGENCY:
DIVISION OF WATER POLLUTION CONTROL

3. THIS DOCUMENT IS REPRINTED FROM THE CODE OF MASSACHUSETTS REGULATIONS
AND CONTAINS THE FOLLOWING:

314 QR 1.00 = 30.00 . ALL REGULATIONS OF THE DIVISION

-~

UNDER THE PROVISIONS OF MASSACHUSETTS GENERAL LAWS, CHAPTER 304, SECTIONG
AND CHAPTER 233, SECTION 75 THIS DOCUMENT MAY BE USED AS EVIDENCE OF THE
ORIGINAL DOCUMENTS ON FILE WITH THE STATE SECRETARY.

—

COWILEDASNFULLFORCEAND EFFECT . 6/30/84 "_-'_ _ TTTmm e
REPRINTEC 2/11/85 -

$8.00 _
A TRUE COPY, A' @(\“m{
MICHAETL, JOSEPH cm (

SECRETARY OF STAT=E

. " o = >
~ : M N
. - -
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£8/1£/21

‘oA

182 - vZ1

TADLE 18
HYSTIC RIVER BASIN
DRATHAGE AREA 19a

pouNDARY HILE POINTS CLASSIFICATION DESIGRATED USES OTIER RESTRICTIONS
Abjerona River .
Source to outlet Hishawvaw Lske 18.4 - 15.1 B Varm Hater Fishery Regulation 4.3
‘ ) Recreation (P4S)
Outlat Mishavaa lake to inlet 15.1 - 9.2 B Uarm Water Fishery
Hystic Lake ] . Recreation (P4S)
Upper Myacic Lake ’ 9.2 - 8.1 3 Varm Water Fishery
' Recreatrion (PLS)
Lower Myscic Lake ' 8.1 -~ 7.4 B Varm Water Fishery

Recreation (PLS)
Hystic River

Outlet Louver Hystic Lake to Amslia 7.4 - 2.0 1 Y Uarm Uater Fishery

Earhart Daa . ] _ : Recreatfion (P&S)

Anells Earhart Dam to confluence 2.0 - 0.0 e Marine Fishery

with the Chelsea River ' ) Recreation (S)
Malden River

Entire Length oy 1.9 - 0.0 s Uarm Water Fishery

Recreation (PLS)
‘Alevifa Brook

—— ettt et

Entire Length 2.0 - 0.0 . B Vara Hater Fishery
: Recreation (PLS)
Hora Pond, Wobumn ' - B Uarm Uater Fishery Emergency Water
' : : Recroation (PLS) Supply
North Reservoir, Middle Reservoir, and - A Public Water Supply MCL, Ch. 111
South Resarvoir ian Winchester, Stoneham
and Medford .
Crystal Lake Wakefield and Stoneham ot A Public Water Supply Treated
Ocher surface vaters in the Myscie - B - Regulation 4.)

River Drafnage Basin unless otheruiue
denotad abova

TOYINQD NOILATIOd ¥3ILVM JO NOISIAIQ UKD bIt



314 CMR: DIVISION OF WATER POLLUTION CONTROL

4.03: contnued

(2) Coordination with Federal Criteria. The Division will use the EPA
publica en u teria for Water, EPA-440/9-76-023 as
guidance in estab q case-by-cdse ge limits for pollutants
not specifically listed in these standards but (ncluded under the
heading “"Other Constituents” in 314 CMR 4.03(4), for identifying
bioassay application factors and for interpretations of narratdve
criteria. Where the minimum criteria specifically listed by the Division
in 314 CMR 4.03 differ from those contained In the federal criteria, the
provisions of the specifically listed criteria in 314 CMR 4.03 shall

apply. )
(3) Classes and Designated Uses. The waters of the Commonwealth .
will be assigned to one e classes listed below. Each class is

defined by the most sensitive, and therefore governing, uses which it
is intended to protect. The classes are:

Classes for Inland Waters

Class A - Waters assigned to this class are designated for use as a
source of public water supply.

Class B - Waters assigned' to this class are designated for the uses of
protection and propagation of fish, other aquatic life and wildlife; and
for primary and secondary contact recx_-utlon.

Class C - Waters-assigned to this class are designated for the uses of
protection and propagation of fish, other aquatic life and wildlife; and
for secondary contact recreation.

Classes for Coastal and Marine Waters

Class SA - Waters assigned to this class are designated for the uses of
protection and propagation of fish, other aquatic life and wildlife; for
primary and secondary contact recreation; and for shellfish harvesting
without depuration {n approved areas.

Class SB - Waters assigned to this class are designated for the uses of
protecton and propagation of fish, other aquatic life and wildlife; for
primary and secondaty contact recreation; and for shellfish harvesting
with depuration (Restricted Shellfish Areas).

Class SC - Waters assigned to this class are designated for the pro-
. on and propagation of fish, other aquatc life and wildlifs; and for
secondary contact recreation. '

(4) Minimum Criteria. The following minimum criteria are adopted and
shall Be applicable to all waters of the Commonwealth.
A. These minimum criteria are applicable to all waters of the
Commonwealth, unless criteria specified for individual classes are
more stringent.

Parameter Criteria
1. Aesthetics All waters shall be free from pollutants

in concentrations or combinations that:

(a) Sette to form objectionable deposits;

(b) Float as debris, scum or other matter
to form nuisances;

(c) Produce objecdonable odor, coler,
taste or turbidity; or

(d) Resqlt in the dominance of nuisance

- species.

12/31/83 Vol. 12A - 178
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Uncontrolled
Hazzardous Waste Site
Ranking Sysiem

A Users Manual
(HW-10)

Originaily Published in
the July 16, 1982, Federal Register

United States
Environmental Protection
Agency

1984
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TABLE 2
PERMEASILITY OF GZOLOGIC MATEZRIALS*

Approxizace iange of Aasigped
Type of Macerial Bydraulic Conductivity Value

Clay, coapact till, 'lhnln;.unfrac:uud <107 ca/sec G |
netamorphic and igneous rocks .

Silt, lcess, silty clays, silcy 1073 - 1077 ca/sgec 1
loans, clay loans; less perzeable : '

lizescone, dolomites, and sancdstona; '
moderately permesble ci1ll o

Fine sand acd silty sand; sandy 1073 = 1075 ca/sec 2
loans; loamy sands; mcderately :

per=eabls lizestone, doloaites, and

sandstone (no karsc); moderately

fractured igneous snd metaaorphic

rocks, some coarse till

Cravel, sand; highly fractured 51073 ca/sec . 3
fgoeous and metamorphic rocks; '
peraeable basalt and lavas;.

karst limescone and dolomite

*Derived from:

Davis, S. N., Porosity and Permeability of Nacural Materials io Flou-l'hrougb
Porous Media, R.J.M. DeWest ed., Academic Press, Nev York, 1969

‘ .
Preeze, R.A. and J.A, Cherry, Groundwater, Preatice-Hall, Inc., New York, 1979

15
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FIGURE 4
MEAN ANNUAL LAKE EVAPORATION
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TABLE 9 .

CONTAINMENT VALUES FOR SURFACE WATER ROUTE

Aselga coatatament & value of 0 121 (1) all the veats at the eite s eurrounded by divereion structures that ace fa souad condition and sdequats to contaln
all rusot?, epllls, or lecka frem the weete] or (1) latecrvsaimg tercaim precludes yunolf [rom entering surlece water. Otharvise, evaluate the coatsimmsat
Cor each of tha dillercat wesne of stersge or dlsposal st the aite snd assaiga s value as follovs: )

A f{gce lepoundmen *

Aseignad Value

Sound dihiag or divarslon structure, 4]
sdequate freachosrd, and no srosion
evidant

Sound diking or divereioa siructure, but 1

tnadequate freadoard
Diking oot lesklag, sut pateatislly unsouad 1

Diking unsound, leskiag, or 1a dangec 3
of collapes

8. Contejinegs

Asajgned Yalus

Contalnere sesled, in sound condicion, snd pur- [}
rounded by sound diveselon or contajnment sysiea

Contalaers scaled and Lw sound condition, | §
. but mat surfounded by sound diversion ‘
- of contajament systam

Contatnates lesking snd divareion er contalnment 2
stivctures putentially wasound

Contatners lesking, and ne divarsion er contsinment )
structures o7 diversion stiuctures lesking ot fa
danger of collepee

C. \Masta Pilsa

Plles sre coverad snd surcrounded
by sound divereioa or coatsiamsnt systes

Plles coveced, wastes uncomscolidated,
diversion or costainsent syatem mot edequate

Plles not covered, weetas unconsall-
dated, and divarsion or contalnmsat
systea pateantially uasound

Pllees not covared, wastes unconsolideted,
and mo divereion or contafimant or diveraios
eyetem leaking oc la dangar or collapes

D. JLandfall.

Landf1]] elope precludes runolf, landfill
surrounded by sound diversion system,
or 1and@11l hae adequata covar datecial

Land€4i1]l mot adequately covered sod
diversion eystem sound

Landftll not covared snd diversica-eystem
poteatially uvasound

Landf1]11 not covered and no divareion
systes present, ovr diversion aystem ussovad

Asstgned Valug
K]

Assigned Velve
4]
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Table 2.--Records pf selected wells, test wvells, and test holes in the Wilmington-Reading ares, Massachusetts.--Continued '

- 29_

Ny : Depth : T .
b : : : 'Alt.lt.ude : to : : : 3
1 o= Well :Location: Owner or + Year :0f land-:Type : Depth Dilnter bedrock' Vater-bearing material : Water H H Remarks
i o po. : ueer : com ;surfuce : of -or vel.l of well : or Cbaracter : Geologle : Level :Date of : Use :Type 3
2 . . ipleted: datum :well : unit H imeasure-: tof @
,‘ : : (feet) : Lreet) (ms__) (ten.) : - . s ment o Spum b
17 MIDDLESEX COUNTY {Contimued)
J 3 - READING (Continued)
o
i, 187 : U13-9¢c :Towvn of Reading : 1957 : 85 t+Dn 1 60 : 24 : - :Sand and :lce-contact : 3.5 :11-16-5T: T :None :L. Y 15 at 50 feet; Y SO at M0 feet;
K H : : H H : H : t gravel t deposits H H : 44 1.5 in observation well 40 feet
- : : : : : : : : : : : ' : : deep after 5} bours purplog.
q 188 : U13-9¢ : do, 11957 85 :Do : 55.5: 2§ ¢t 55.5R: do. :  do. t 0.5 111-21-5T: T :Booe :L. Y 75 at &9 feet; a4 2.5 in
B : b H : : : H t H H “1 t : : t observation well &9 feet deep after
3 : ! 3 3 o3 : t 3 : : : : : : 8 hours pusping.
5 189 : V13-Ta : do. $195T: 75 :Dn 1 M6 Tt - 3 do, t - t 0.3 :11-22-5T: T :Hone :L.
i 190 3 Ul3-9c : do, t195T: 75 :Dn 1 k0 : :ho R do. H - : 0.1 .12-21-57 T sRone :A, L.
g 191-: U13-6) : do. t - 3+ 15 t:Dn 3 - T - - H - : - 2 : P8 ¢ C
{- 307 @ H H B H : H : H H t H H H
317-: U13-9c :Mass.Dept.Pub.Wis. : 2956 : B7.1-t Dn : 20.0-: 1 s - 2 - : - s = 2 e ¢t = t = AL
322 : : : : 104.5 1 68.2: : : : H H s 3
TEWKSBURY
’ 12 : Ul3-5a :Robert Callaban t - :10% tDbhh ¢ 2 : 30 : = :Sand and :Ice-contact : - ¢ - :D,8 B :
H H H : : t H H :  gravel : deposits 1@ : : : H
30 : M13-5b :J. F. Crovley 11934 : N0 :Dn : 2 3 i : - :Samd :Outvash t = t e t D.; 8 :
32 : Ul3-2g iMary O'Feill 1t = : 95 :Du s 13.3: k2 t =~ :Sand and :Iece-contact t 7.33 :12-10-36: D,S 8 :Y 2.5.
H H H H H H H s 8 :  gravel t deposits @ H : H H
33 : 113-2b :D. J. O'Connell 1 1924 : 90 :Dn 2 53 : 1 T =3 do. :Outwash s - - : D : 8 :VWater reportedly 1s “soft”.
36 : U13-5a :1. N. Mace s 1937 : 100 :Dn z 18 : 1 : = :Sapd tIce-contact : - : - :D,8: Pr :Water reportedly is “hard”.
1 : : : : : H : H : deposits : : s : :
37 : 13-k :Stanley Ivas : 1920 ; 95 :Du ¢ 2 : 6 s -t do. : do. . t = 3 :D,8: H :
111 : U13-2f :Bror Berg 1 1942 : 100 st Du 3 17T.2: 36 T - 8 do. :Outwvash : 6.10: 7- 21-55 5§ : 8 :
1)2 : U13-2h :Bert Allen : - 3102 +Du 3 1bhb 3 36 : - :Sand anmd :Ice-contact : 9.38 : 8-22.55: D,0: 8 :
: H : : H H H ’ : T gravel : deposits : : : H
113 : U13-5b :Mr. Jasllewicz T 1950 : 108 :Du 2 28 : 2k t = 3 de. H do. T = 2 - 3 P3 t N :Well supplies vater for picpic area.
114 : U13-5b ¢ do. : 1950 3 112 :Du s 2t.8: B s - :Sapd : do. :19.42 : 8- 6-56: D : - :L, Water reportedly has high 1iron
: H s : : H H : : : : : s s : content.
115 : 13-55 2 do, : 19% : 112 :Du ¢ 15.k: 18 s - 3 do. H 0, :12.98: 8 6-5%: D : H :
116 : U13-Sb :T. J. Morrissey : 1950 : 110 : Dy ¢ 3B : 36 . : - do. : ao. : 11.55 : B- 6-56: K :None :
) 117 : Ul3-2h :L. D, S=ith Do-e 100 :Du ¢ 20.7: 36 : - :Sand and : do. 1 6.63 : 8-22-56: N :Bome :
4 : : H : : : : 1 1 gravel : : : : : H
R 118 : U13-ke :A. Smoller : 1956 : 115 :Dr 2 R ; 6 : 30 : - :Bedrock : 19 19 8—&-56 ﬁ T - 3 )
a- 119 : N3-2g :V. . Gray : - ¢ B7 :Dr = BS : & : 36 : - : do. H : 1 e 3Y10. ¥ell reportedly overflovs.
k 120 : 113-5a :E. R. Beechin t - 3 9 tDu : T7.5: ¥ : - :Sama sIce-contact : 3.80 s 8-23-56 Dt - 3
: : : H : H H H H : deposits 3 H H 3 H
WILMINGTON
B .
1 1 $ U13-9b :John Rebetski 1937 : 715 :Du 1 16.Ts 24 : 0 t - PR i1} £ 13.7% : 8-18-39: D,S : P11t
k4 2 : U13-9¢ :Rocbefort H : 90 tbu : 9.,7: 18 : - 2 - : do. 3 S.TT 8 B-25-39: - : - :A,
3 : U13-9¢c :J. S. Kemp : - 1100 :Du : 10,1 : 24 r - 3 - sTce-contact : 8.03 : 8-25-39 D,s 0: 8§ 1@
: s $ : H H . 3 L3 . : deposits .: .. [ H | R 35
1 1937 : 95 tDu 16 8 20 U1 e iSand . jCptwesh IRV TOUE SOr W SR W Lo e
|
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TELEPHONE CONVERSATION MEMORANDUM

CLIENT __MDEQE PROJ. No.. 50086.10
PROJECT Olin Chemical DATE September 25, 1986
TIME
CALL TO/FROM _Randi Augustine REPRESENTING Wehran Engineering
T " Methuen, MA office
PHONE No. ext. 2002

SUMMARY OF CONVERSATION:

Randi is investigating Raffi and Swanson, Inc. located on Eames Street, Wilmington, MA.
Their facility is located northeast of the Olin site, approximately 300 feet.

During information search, Randi had contacted Joanne Michaud from the Massachussets
National Heritage Program. Ms. Michaud indicated there are no federally endangered
species in the vicinity of Eames Street. She did indicate that several Massachussets
endangered species were in the area..

Documentation to follow. (Not available at time of printing).

Ms. Joanne Michaud
Massachussets National
Heritage Program
100 Cambridge Avenue
Boston, MA 02202

(617) 727-9194

COPIES TO: BY: Se o to ¥ 11 . .o

David B. Tompkins

WEHRAN ENGINEERING

CONSULTING ENGINEERS
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TELEPHONE CONVERSATION MEMORANDUM

5008610
cLiENT _MDEQE PROJ. No.
i i 9/23/86
PROJECT Olin Chemical Company DATE | /23/
TIME

CALL TO/FROM Engineering and Health DeptsSREPRESENTING

PHONE No. as indicated helow

SUMMARY OF CONVERSATION: '
Carol Coggan - Woburn Engineering Dept. - (617) 933-0700

- Sent copies of municipal system map, wells G,H are wells involved in W.R. Grace - Leukemia
problem. Well not utilized any more. Presently obtain two million gallons per day from MDC.

- No information on local wells, they could exist within three miles of site.
Mike Taddeo - Reading Engineering Dept. - (617) 942-0500

- Sent for two copies of municipal system ($7.65)

- No information on private wells |
Reading Health Department - will sénd a list 6f private wells with addresses

Burlington Engineering Dept. (617) 272-6700

- Will send phoiocopy of water system; no information on private wells, neither does the Health Dept.

COPIES TO: BY: /W

David B. Tompkins '

WEHRAN ENGINEERING

CONSULTING ENGINEERS
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PHASE |
SITE INSPECTION REPORT

APPENDIX B-C

For The
OLIN CHEMICAL GROUP
Wilmington, Massachusetts, Middlesex County

SEPTEMBER 1986
- <P

MASSACHUSETTS
FIELD INVESTIGATION TEAM

WEHRAN ENGINEERING CORP.
Enginears & Scientists
Methuen, MA 01844
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}I%TER OFFICE MEMO \Illn .

TO Distribution AT Various DATE August 14, 1986 -
FrROM J.W. O'Grady AT  Charleston COPY TO

suBJECcT Wilmington 3007/3004U Response

Please find attached your copy of the subject report as submitted.

QY OG- pri

ﬂ J.W. O'Grady .7{7*’»«

jmm
Attachment

DISTRIBUTION:

A.M. Houston (w/o0 documentation) -
R.J. Mc¢Brien ‘
V.M. Norwood

R.B. Sherwood

M. Townley

D.R. Vaughn

File

WHY FILE THIS COPY? IF YOU MUST RETAIN IT, SPECIFY A DEFINITE RETENTION PERIOD: ONE YEAR

OTHER e



1. Plant D Drum Storage Unit

2. Plant B Drum Storage Unit

3. By-Product HC1 Tank

4 By-Product Amnonium Hydroxide Tang

5. By-Product Ammonium Hydroxide Tank

6 By-Product Ammonium Hydroxide Tank (Removed)
7. By-Product Ammonium Hydroxide Tank
8. MWastewater Treatment Plant

9. Lagoon I

10. Lagoon II

11. Plant B Pit

12. Calcium Sulfate Landfill

13. Interceptor Well System

14. Lake Poly

15. Acid Pits

16. Trench in the Vicinity of the East and West Warehouses
17. Opex Vicinity of Lagoon I

18. Opex Drums West of ﬁest Warehouse

19. Drums North of Lagoon II

20. Septic Tank, Active

21. Tile Field, Inactive

OTHER

22. PCB Capacitor

23. Plant B Production Area and Tank Farm

71/JW08
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FAY LT
\llln CHEMICALS

P.O. BOX 3248, CHARLESTON, TN 37310, (618) 336-4000

July 30, 1986

Ms. Lynn Cusick CERTIFIED MAIL --

U. S. Environmental Protection Agency RETURN RECEIPT REQUESTED
Waste Management Division

J. F. Kennedy Federal Building - Room 1903

Boston, Massachusetts 02203

Re: 01in Corporation
Wilmington, Massachusetts
EPA I. D. No. MAD001403104

Dear Ms. Cusick:

As requested, please find attached information prepared pursuant to Section
3007 of the Resource Conservation and Recovery- Act, 42 USC Section 6927, and
Section 104 of the Comprehensive Environmental Response Compensation and Liability
Act of 1980, 42 USC 9604. O0lin purchased this facility on September 15, 1980.
Information contained in this disclosure pertaining to events prior to that date
was developed by searching those records that were available to us and through
employee interviews. Accordingly, we cannot attest to the accuracy or the
completeness of the information prior to Olin's purchase. Should you require

additional information prior to September : '80 please contact Stepan Chemical
Company, Northfield, I1linois. *aw“-“?"“" (P2 o SR YR wb ans 3
e R TH Aavei e ﬂ(,-‘ e LP o ml "” " '\J“ r”

07T Coepc tiorereese ;-,gﬂuf o0, operaLTOMT et WITH tnn ?”EEIIIy
- D0nadit k) 3958 vrt Ao .HTI'J\ 567% Foaed An" ahnit Santecha s

For review purposes, the attachments have been divided into three appendices:
Appendix A contains location maps showing the location of the various solid waste
management units, as well as any other known units whether currently in operation
or not, which hold or have held hazardous substances and from which there have
been reported releases of hazardous constituents. This information is provided ir
response to Questions la and 2a. A topographic map of the facility showinc
contours at 5 feet or less (as requested) is not available due to the fact that a
Part B application is not being prepared/filed. Alternately, we have provided the
best maps that are available of the facility including a USGS topographic map.
Also, we are not aware of any drinking water wells or surface water drinking
supplies within 1,000 feet of the boundaries of our facility. The creeks and
streams which flow near and through the facility flow to the Aberjona River.

Appendix B of the attachments contain responses to items b through g for both
questions I and 2 as identified in your letter.

%contains information pertaining to remedial work, groundwater
studies d investigation work reports (USEPA) performed at this facility.

Q LI N C ORPORATION



Ms. Lynn Cusick
Page 2
July 30, 1986

Only incidents involving more than the reportable quantity (RQ) as
established by the USEPA have been included in today's submittal. [n some other
non-RQ cases, local or state agencies were notified at the time of occurrence.

I trust the enclosed information adequately responds to your inquiries.
Should you have any questions with today's submission, please contact Mr. Jack W.
0'Grady at 615/336-4541.

Very truly yours,

OLIN CORPORATION

{ 8
Liwer 1. ?/M“,...,Q\ .
Verrill M. Norwobd, Jr.

VMN/vrp
040/VMN7
Attachments

cc: Mr., David Berry
Massachusetts Department of
Environmental Quality & Engineering
Division of Solid and Hazardous Waste Management
One Winter St.
Boston, MA 02108

Ruby Sherwood - Stamford
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SWMU
1. Plant D Drum Storage Unit

Plant B Drum Storage Unit
By~-Product HC1 Tank

By~Product Ammonium Hydroxide Tang
By-Product Ammonium Hydroxide Tank

o o o (¥ ~n
L] L] L] L)

. By-Product Ammonium Hydroxide Tank (Removed)

7. By-Product Ammonium Hydroxide Tank
Wastewater Treatment Plant

9. Lagoon I

10. Lagoon II

11. Plant B Pit oo

12. Calcium Sulfate Landfiltl

13. Interceptor Well System

14, Lake Poly

15. Acid Pits

16. Trench in the Vicinity of the East and West Warehouses

17. Opex Vicinity of Lagoon I

18. Opex Drums West of West Warehouse

19. Drums North of Lagoon II

20. Septic Tank, Active

21. Tile Field, Inactive

OTHER

22. PCB Capacitor

23. Plant B Production Area and Tank Fam

71/JW08



\.Al\ﬂ;\);

_mmuuo.m,
QooQ)

o

—

SRR

uuuuuu

=

o ——— —
_—

—_—

—

—_— ==

iy

== e
=== —— S
\‘

-
e

\
N\

~

==
] i

an

e

B
- .
AN
g 1
i
0
2 _
yooi
H '
¢
3,
o LN
.u"m.w
'Mm..
ie .
1
[}

=




SITE pray SHOW1NG LOCAT 19y oF
SAIPL 1 S1ATI0ys

th SURFACE Saupyjxg SitTious

LOJFTITR

O as

“Lacoon §

Soury
Hicn
[{ L]

YON Congac,
Coot jug

0ursLon

T “sen
i T
e &\*\W“

7 i
5 12

[+ '!gx i 'l“”l;
LAGOON 2 ] ' N

I Yy
‘;_—;: 1) )
N .-.-.k_\-___

—— e
rh_ { —_—
0]
R __{"
T \
\_\

Uty Yo 1gn A

Monsi bip oy Wty



,'e:".}/ i

1Y)
L

|
¢

Ty
"7‘.7 N I 4

st TOUS 2

i
-
-]
12
Q
<
-
«

A
A0S an 10 NTERCrHANGE 23
SOMENVILILE IS 119 M

RN ra 5. ey - . Misbauwnm e R
) dg - n . : Luke ] -

o e - 3 .;;:
@ '. - “,g L o % \
k:_. , -u!{ié;‘h‘.ﬁ. s :
OreNoSS
LA .

10 1 3 M1 7D NICOCmANGL 0 2 @ STIMUA—GIOLOG.CaL TLAYET SUETAN . .AGim4 =

, w“lw“%*"“ Q‘A&mﬁk‘ " ACAD ZLASSIFICATION

¢ 00 FEET
pep— Feavy Culy antauty e e——
..._;uf_‘[!
=3 Medium dUlY cmm——m——— Umimproved it Lo, ..

-~ ~
— tnterstate Raute _U'S Route State Foute

O s 1O INTEN aNGE 57

L4 T -
“aASS TLANS WL 9 v |7, 1250w E' 107710

LA TR Y VI S

B EE S EEEB 4,

‘.u'.l:.';ullu‘nLL'untluf.l‘u.ll..

~

Fost | Metery
l' 1048
hom
[} Lt
iy
51159
(IR )
TRy
[ RETT)
1 2
0/ jousg



APPENDIX B



HAZARDOUS WASTE STORAGE UNITS



QUESTION 1:

SWMU: Plant B Drum Storage

b)

c)

d)

f)

Type of'Unit: Storage Area

Dimensions: 12 ft. x 18 ft. x 5 in,

Information on how unit was designed, constructed, operated and maintained:
Concrete pad with curb and 6' chain link fence. Gate kept locked except
when drums added or removed. Weekly inspections.

Date in wuse: 1980-1986. Closure plan submitted April 14, 1986 (see
attached)

Quantity and Type(s) of wastes managed in unit: Unit had capacity for up
to 88 drums. Types of waste stored in unit: P105, U028, U154, D008, DOO1,
MOO1. See attached Part A for additional information.

Releases of hazardous wastes or hazardous constituents: None

Date: N/A

Quantity: N/A

Type: N/A

Information, date and documentation concerning any releases: N/A

Corrective actions: None required



b)

c)

d)

f)

QUESTION 1:

SWMU: Plant D Drum Storage
Type of Unit: Storage Area
Dimensions: 18.7' x 46.2' x 5 inch

Information on how unit was designed, constructed, operated and maintained:
Concrete pad with 6' chain 1ink fence. Gate kept locked except when drums
placed in or moved out. Weekly inspections took place.

Date in use: 1980-1986. Closure plans submitted April 14, 1986 (see
attached) _

Quantity and Type(s) of wastes managed in unit: Unit had capacity for up A
to 320 drums. Types of hazardous waste stored in unit: P105, U028, U154, . kﬁ '
0298, DQS},_MOOI. cfjfmzitached Part A for additional information. bkufv
Lol Logridedds , ( hoppdsar - — ) N
Releases of hazardous wastes or hazardous constituents: Nome L&Uﬁ

Date: N/A
Quantity: N/A
Type: N/A

Information, data and documentation concern{ng'any releases: N/A

Corrective actions: None required



QUESTION 1:

SWMU:
b)

c)

d)

e)

HC1 Tank
Type of Unit: Storage Tank
Dimensions: 10,310-gallon fiberglass tank

Information on how unit was designed, constructed, operated and maintained:
Tank Tocated in concrete dike approximately 59 ft. x 18 ft. x 2.5 ft.
Inspected weekly.

Date in use: 1980-1986. Closure plan submitted April 1986 (see attached)
Quantity and Type(s) of wastes managed in unit: Up to 10,310 gallons of
33.3% by product HC1. HC1 occasionally neutralized and discharged through
on-site treatment plant. See attached Part A for additional information.
Releases of hazardous wastes or hazardous constituents: None

Date: N/A

Quantity: N/A o

Type: N/A

Information, data and documentation concerning any releases: N/A

Corrective actions: None required



PAaS I
\.’lln CHEMICALS GROUP

81 BAMES BTREET, WILMINGTON, MA O1887

April 14, 1986

Mr. William R, Cass, Director

DEQE

Division of Solid and Hazardous Waste
One Winter Street, 5th Floor

Boston, Massachusetts 02108

Re: 0lin Corporation
Wilmington, MA
EPA 1D No. MAD 001403104

Dear Mr. Cass:

0lin Corporation hereby requests that the status of its Wilmington facility be
changed from "Interim" to "Generator" only. We are also taking this opportunity
to notify, both the State and USEPA. that Olin is withdrawing its Part A
application and will not be making an-application for a Part B permit.

Attached for your review and approval are closure plans for the units currently
operated at our facility. These are: 2 drum storage units and a storage tank.
Upon completion of-closure, the drum storage units will be utilized for on-site
accumulation pursuant to 310 CMR 30.340. The tank will no longer be utilized
for hazardous waste storage.

Should you have any questions or comments, please contact Mr. James Martucci at
617/933-4240 or Mr, Jack 0'Grady at 615/336-4541.

Sipeerely,
/

R. J. McBrien
Plant Manager TF«\
RIM/JUOD/wsr
cc: Mr. Gary Gosbee, USEPA Region I
- Mr. Richard Chalpin, DEQE, Northeast Region

Mr. Greg Erickson, Director Board of Health

Mr. Steve Dreeszen, DEQE, Chief Licensing and Engineering Branch

Mr. J. F. Martucci

Mr. J. W. 0'Grady

Mr. R. B. Sherwood

©OLIN CORTPORATION
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OLIN CORPORATION
WILMINGTON, MASSACHUSETTS

CLOSURE PLAN

SCHEDULE OF FINAL CLOSURE - PLANT D DRUM STORAGE UNIT

Estimated year of closure - 1986

Final date waste will be added to this storage unit: April 15, 1986. Unit
will no longer be utilized for storage of waste greater than 90 days after
this date. Unit will be utilized for accumulation per 310 CMR 30.340.

Date that all inventory will be removed: 90 days after plan approval
Completion of facility decontamination: 135 days after plan approval

Final date for.closure completion: 180 days after plan approval

Total time to close unit: 180 days

-

The Department of Environmental Quality and Engineering must be
notified at least six months before closure is expected to begin
and a copy of the latest closure plan must be submitted at that
time.

SEQUENCE OF CLOSURE EVENTS

The Plant D drum storage unit receives wastes from throughout the facility.
is constructed of concrete and has inner dimensions of 1B.7 ft. x 46.2 ft.
5 in. The estimated maximum capacity of the drum storage unit is 320 drums.

Phase 1 - Removal of Inventory

A. For the purposes of this Closure P]an; it will be assumed that the unit is
completely full and contains 320 drums of various hazardous wastes
generated at the facility. Al1 of the hazardous wastes stored in drums

will be disposed of in the following manner:

1. Properly label all of the drums in accordance with the applicable

Federal and State transportation regulations.

2. Preparé a hazardous waste manifest before shipment.

3. A transporter who is licensed by the Environmental Protection Agency
and the State of Massachusetts will .haul all of the hazardous waste

stored at this facility to a disposal facility.

4. The disposal facility must have all necessary Federal and State

operating permits.



5. 0lin Corporation will ensure that the hazardous waste manifest used is
properly filled out and returned to the proper authorities.

Phase 11 - Decontamination of the facility

A. After removal of all wastes from the unit, the inner area will be
hydroblasted to remove any residues accumulated over its operating life.
A1l water generated will be tested, and if it meets the parameters of the
facility MDC discharge permit, it will be processed through the plant
pretreatment facility. If not, the material will be collected and sent
off-site to a properly permitted facility.

B. On completion of the hydroblasting, any discolored areas will be abrasive
blasted until all residues are removed. All material generated from this
abrasive blasting will be drummed and shipped off-site to a properly
permitted facility. After completion of cleaning, the dike walls and base
will be tested for Bis(2-ethylhexyl) phthalate, sodium azide and EP metals.
Should any be present at significant levels, the unit will be recleaned and
retested,

C. On completion of the decontamination, the unit will be inspected by and the
closure will be certified by an independent Massachusetts registered
professional engineer and by Olin that the facility has been closed in
accordance with the specifications in the Closure Plan.

47/JW08
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OLIN CORPORATION
WILMINGTON, MASSACHUSETTS

CLOSURE PLAN

SCHEDULE OF FINAL CLOSURE - PLANT B DRUM STORAGE UNIT

Estimated year of closure - 1986

Final date waste will be added to this storage unit: April 15, 1986. Unit
will no longer be utilized for storage of wastes for greater than 90 days
after this date. Unit will be utilized for accumulation per 310 CMf
30.340.

Date that all inventory will be removed: 90 days after plan approval

Completion of facility decontamination: 135 days after plan approval

-Final date for closure comp]etjon: 180 days after plan approval

Total time to close unit: 180 days

The Department of Environmental Quality and Engineering
must be notified at least six months before closure is
expected to begin and a copy of the latest closure plan
must be submitted at that time.

SEQUENCE OF CLOSURE EVENTS

The Plant B drum storage unit receives wastes from throughout the facility. It
is constructed of concrete and has inner dimensions of 12 ft. x 18 ft. x % in.
The estimated maximum capacity of the drum storage unit is 88 drums.

Phase | - Removal of Inventory

A.

For the purposes of this Closure Plan, it will be assumed that the unit is
completely full and contains 88 drums of various hazardous wastes generatec
at the facility. A1l of the hazardous wastes stored in drums will be
disposed of in the following manner:

1. ?roperly label all of the drums in accordance with the applicable
Federal and State transportation regulations.

2. Prepare a hazardous waste manifest before shipment.

3. A transporter who is licensed by the Environmental Protection Agency
and the State of Massachusetts will haul all of the hazardous waste
stored at this facility to a disposal facility.

4. The disposal facility must have all necessary Federal and State
operating permits.



5. 0lin Corporation will ensure that the hazardous waste manifest used is
properly filled out and returned to the proper authorities.

Phase If - Decontamination of the Facility

A.

After removal of all wastes from the unit, the inner area will be
hydroblasted to remove any residues accumulated over its operating life.
A1l water generated will be tested, and if it meets the parameters of the
facility MDC discharge permit, it will be processed through the piant
pretreatment facility. If not, the material will be collected and sent
off-site to a properly permitted facility.

On completion of the hydroblasting, any discolored areas will be abrasive
blasted until all residues are removed. All material generated from this
abrasive blasting will be drummed and shipped off-site to a properly
permitted facility. After completion of cleaning, the dike walls and base
will be tested for Bis(2-ethylhexyl) phthalate, sodium azide and EP metals.
Should gny be present at significant levels, the unit will be recleaned and
retested.

On completion of the decontamination, the unit will be inspected by and the
closure will be certified by an independent Massachusetts registered
professional engineer and by Olin that the facility has been closed in
accordance with the specifications in the Closure Plan.

47/JW08



OLIN CORPORATION
WILMINGTON, MASSACHUSETTS

CLOSURE PLAN

SCHEDULE OF FINAL CLOSURE - BY-PRODUCT HC1 TANK

Estimated year of closure - 1986

Final date waste will be added to this storage unit: April 15, 1986. Unit
will no longer be utilized for storage of wastes for greater than 90 days
after this date.

Date that all inventory will be removed: 90 days after plan approval
Completion of facility decontamination: 135 days after plan approval
Final date for closure completion: 180 days after p1qn approval
Total time to close unit: 180 days
The Department of Envi}onmenfal 6ua1ify and Engineering must be
notified at least six months before closure is expected to begin

and a copy of the latest closure plan must be submitted at that
time.

SEQUENCE OF CLOSURE EVENTS

"The by-product HC1 tank is constructed of fiberglass and has a volume of

10,310 gallons. It contains 33% hydrochloric acid. It is located in a concrete
dike approximately 59 ft. x 18 ft. x 2.5 ft. For the purposes of this Closure
Plan, it is assumed that the tank is completely full at closure.

Phase I - Removal of Inventory

A.

For the purposes of this Closure Plan, it will be assumed that the unit is
completely full and contains 10,310 gallons of 1liquid muriatic acid
generated at the facility. The material will most 1ikely be neutralizad at
the facility and discharged through our pretreatment plant per our MDC
permit. However, for the purposes of this Closure Plan, it will be assumed
that the material will either be shipped out in bulk or drummed prior to
off-site disposal as this would cause the greatest expenditure of funds.
The following steps will be taken:

1. Proper labeling of all drums in accordance with applicable Federal and
State transportation regulations or proper placarding of the hazardous
waste bulk transport vessel.

2. Preparation of a hazardous waste manifest before shipment.



3. Use of a transporter who is licensed by the Environmental Protection
Agency and the State of Massachusetts for hauling of the hazardous
waste stored in this unit to a disposal facility.

4., The disposal facility must have all necessary Federal and State
operating permits.

5. 0lin Corporation will ensure that the hazardous waste manifest used is
properly filled out and returned to the proper authorities.

Phase 11 - Decontamination of the Facility

A. After removal of all wastes from the storage tank, the tank will be washed
with a neutralizing agent to remove any remaining waste. All cleaning
material generated will be tested and if it meets the parameters of the
facility MDC discharge permit, it will be processed through the plant's
pretreatment facility. If not, the material will be collected and sent
off-site to a properly permitted facility. After cleaning, the tanks will
be either sold for reuse or salvaged.

B. After removal of the storage tank, the diked area will be hydroblasted to
remove any residues accumulated over its operating life. As stated in 2
above, all water generated will be tested and if it meets the parameters of
the facility MDC discharge permit, it will be processed through the plant's
pretreatment facility. If not, the material will be collected and sent
off-site to a properly permitted facility. Since this unit only contains
by-product hydrochloric acid, any incidental material remaining in concrete
after cleaning would be neutralized by the concrete itself, Therefore, no
testing of the dike walls or base will be necessary.

C. On completion of the decontamination, the unit will be inspected by and the
closure will be certified by an independent Massachusetts registered
professional engineer and by Olin that the facility has been closed in
accordance with the specifications in the Closure Plan.

47/JW08



Clin CHEMICALS

130 LONG RIDGE ROAD, STAMFORD, CONNECTICUT 08504

April 27, 1984

Ms. Nancy Wrenn

Division of Hazardous Waste
DEQE

One Winter Street

Boston, MA 02108

Re: Revised Hazardous Waste Permit Application
0lin Corporation - Wilmington Plant
EPA 1.D. No. MAD001403104

Dear Ms. Wrenn:

Please find attached revised Forms 1 and 3 for O0lin Corporation's Wilmington,
Massachusetts plant. Since the original submission on November 17, 1980, Olin
Corporation has submitted two revisions-to its RCRA Part A permit application.
The first was submitted on January 26, 1983 and in a letter dated March 17, 1983
from the USEPA it was indicated that the amendment had been incorporated into
our file. The second amendment was submitted on June 30, 1983 (copy attached)
requesting the removal of two 15,000-gallon storage tanks and is currently under
review., When the June 30, 1983 request is approved, the facility will have two
drum storage units and one storage tank unit remaining at the facility.

The purpose of today's request is to allow for the movement of the storage tank
to a diked area meeting the requirements of Mass. 310 CMR 30.694 for secondary
containment of above ground storage tanks. Due to space limitations, it is not
feasible to upgrade the current containment area to provide for 110% volume of
the tank as required in 310 CMR 30.694. Therefore, 0lin Corporation requests
that its Part A interim status application be revised as provided for in 310 CMR
30.099(a) which allows modification of interim status permits when such
modification does not constitute an increase in design capacity.

We wish to also take this opportunity to make some clerical and administrative
revisions to our interim status permit. These include:

Form 1, Item X, A - Since the original subm1ss1on, the plant has been issued an
NPDES perm1t and the number is reflected in this section,

Form 1, Attachment 1, Existing Environmental Permits - This section has been
updated to reflect existing permit status.

IV, Line 6, Page 3 of 5 - The designation of storage of this material in S02,

anks, has been removed. This designation should have been removed when the
request to remove the two 15,000-gallon storage tanks was submitted on June 30,

1983. These starage tanks were never used for hazardous waste storage.

O L 1 N C ORPORATTION



Ms. Nancy Wrenn
Page 2
April 27, 1984

Form 3, Item IV, Line 8, Page 3 of 5 - The estimated annual quantity of this
material has been changed from 45 tons to 250 tons. The primary uses of this
material, by-product HC1, is for use as a feedstock in another production
process and neutralization of other waste streams at the facility. On occasions
when market demand for products is reduced, some of this material is neutralized
and discharged through our MDC-permitted treatment facility. Therefore, the
annual amount of this material can vary dramatically.

Form 3, Item V, Page 5 of 5 - The facility drawing has been revised to show the
new location of the bulk storage tank.

For your convenience, a complete Form 1 and Form 3 are being submitted to be
inserted into our file. This revised application supercedes all previous

_submissions except to the extent that previous submissions established timely
compliance.

We would appreciate your assistance in acting on this revision expeditiously as
we are prepared to move the tank to the upgraded containment area upon written
approval from your department. As always, your cooperation is appreciated and
should you have any questions concerning today's revisions, please do not
hesitate to contact Mr. J. W. 0'Grady at 615/336-4541.

Sincerely,

OLIN CORPORATION

(1
F. A. Eakin
Vice President Gﬁv
Manufacturing & Engineering

FAE/JWO/vrp

cc: Mr. Jacob Edwards
Date Waste Programs _
U. S. Environmental Protection Agency
Room 1903
J.F.K, Federal Building
Boston, Massachusetts 02203

Northeast Region DEQE

323 New Boston Street
Woburn, MA Q1801

TJ(.-.: S\:W



Pleass print or type 1n the unshaded aress only

« [fill=in areas are spaced for alite (vpe. i.e., 12 characters/inch). Form Approved OMB No. 158-37175

FORM V.3, ENVIRONMENTAL PROTECTION AGENCY 1. EPA 1.0. NUMBER ¥
14 | C GENERAL INFORMATION - = .* . =
o N7 ' ’ Consolidated Permits Program - LE
GENERAL (Read the "General Instructions ™ defore starting.) 11 T, s
= GENCAAL INSTRUCTIONS ..

if a preprinted lsbel has been provided, effix
it (n the designated space. Review the inform-
stion carefully; if any of it is irrorrect, cross
thraugh It and enter the correc: duta in the
sppropriate fili—in ares beiow. Also, if any of
the preprinted data is sbsent {thy ares to the
laft of the label spece liss the intormetion
that should appeer), piesse provide it in the
proper fill—=in ersafs) below. i1 the lsbel is
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ftemns 1, lil, V, and VI fexcent VI-8 whict
must be completed regardiess). Compiets st
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tions end for the legal suthorizstions unde
which this duts is collected. -7y . 2W ;walio~
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XI. MAP
Atuach to this application s topograsphic map of the area extending to at least one mile beyond property bounderies. The map must show
the outline of ths facility, the location of each of its existing and proposed Intake and discharge structures, each of its hazardous waste
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X1i. NATURE OF BUSINESS (provide ¢ brief description. : -

Manufacturer of chemical blowing agents, antioxidants, stabilizers and
other specialty chemicals for the rubber and plastics industry.

Xill. CERTIFICATION (see instructions) TN RN
ook A e i NS ean

| certify under penalty of law that this document ana ail attachments were prepared ndcr my dire l i i
accordance with a system designed to assurs that qualified personnel propcr?ly gsther and cvlylua‘u ﬁmmino‘zr:aS?g: I:'Lc:gm'i?ted
Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering
the m'?r:";“t'l?n' the ln.forgt;'auor: ’mel“l“dfl" loblt:: |b."f t:f miy fknowlodgc and belief, true, accurate, and compleie. | an?
aware tha ere are significan nalties for submitting faise information, fud i i i

for knowing violatlons.g pe -~ - * 9 - 4l-m.u g ".‘. '.”"ltfm.ty °.f fine and imprisonment

A NAME & OFFICIAL TITLE ((ype or pnnt) . 81 NATURIW A-nz,’”\«_l C.OATE SIGNED

“.A. Eakin, Vice President
A5, Yso/fod

..anufacturing and Engineering

’__‘—
COMMENTS FOR OFFICIAL USE ONLY ’
<y R LA LANR BRI L

c e

£PA Form 35101 16-80) REVERSE
Revised 4/27/84




Olin Corporation
Wilmington, Massachusetts Plant

MADOQMONOQ

FORM 1 - ATTACHMENT 1 (Revised 4/27/84)
{1.C.: Forms 1 and 2C were submitted on May 5, 1982.
l1.E.: Original Forms 1 and 3 were submitted on November 17, 1980.
X. Existing Environmental Permits

1. Letter of Approval to Operate Sanitary Landfill
dated January 9, 1975.

2. Industrial User Discharge Permit, Metropolitan
District Commission, Dated July 7, 1982.

3. Letter of Approval to Construct Gypsum Storage
Lagoon No. 1, dated July 16, 1971,

4. Letter of Approval to Construct Gypsum Storage
Lagoon No. 2, dated September 10, 1973.

5. Letters of Approval to Construct Bag Collection
Systems dated July 12, 1983 and July 18, 1974,

6. Letters of Approval to Construct and Operate an
Air Scrubber dated October 20, 1982 and July 28,
1983.



Alea,e 2L S Type in the pnsNdyeo areas only

Jnalan areds re soaced for »utn type. ) @., 12 characrersiinch) Fnrmm Aooroved OVQ No. 153-5S50004

s, ONMENTAL FPROTECTION AGENCY ‘ oot
A | & HAZARDOUS WASTE PERMIT APPLICATION e lD NUMBER =
%EFA Consolidaced Permits Program T MIAID[O{0[1 |40 b 1 ‘0 ‘q '—i
RCRA (This information is required under Section 3005 of RCRA.) e ! —_—
FOR OFFICIAL USE ONLY . <% %
APPLICATION] DATE RECLIVED COMMENTS
APPROVED vr mo. & dgyl

2 T N et F > R P
Il FIRST OR REVISED APPLICATION & b ey e L S T o R Te R ot b S P
Place 3n X" in the appropriate box 1n A or B below (mark one box oniy) to indlcpt_o whether this is the first !nplif:l_tion you are submitting for yo:-f faciiity or -
revised application. If this is your first application snd you aiready know your facility’s EPA 1.0. Number, or if this is 8 revised spplication, enter y yur tacihity's
EPA 1.D. Number in |tem i-above.
FA_FIRST APPLICATION (piace an "X below end provide the appropriats date)

1. £X18TING FACILITY (See instructions for definition of “'existing” facllity. 1.MEW FACILITY (Complcte itom brlow |
0 Compiate item below.) \ FOR NEW FACILITIC!
PHOVIODL THE OATL
Y FOR EXISTING FACILITIES, PROVIDE THE OATE (yr, mo.. 4 day) e, wo. oA X
r — = 225] COCRATION GLAN OR THE DATE CONSTRUCTION COMMENCED L (yr. mo. L dav) opca.
8 [ {use the boxes (0 the lefl) EXPECTED TO BECIN
ry e 13 r4 hal e 14 13 id} 77 re
B. REVISED APPLICATION (place an “X ' below end complgte item [ sbove)
@ 1. FACILITY HAS INTERIM STATUS Oz raciLiTY HAS A RCRA PERMIT
] 9y

i1, PROCESSES — CODES AND DESIGN CAPACITIES

A. PROCESS CODE — Enter the code from the list of process codes below thet best describes sach process to be uted st the facility. Ten lines are provided for
entering codes. |If more lines are nesded, enter the code(s/ in the space provided. If & process will be used that is not included in the list of codes below, thes
describe the process (inclucing i design capacity) in the spsce provided on ths form f1eam 111-C),

8. PROCESS DESIGN CAPACITY - For sach code entered in column A enter the capacity of the process.

1. AMOUNT = Enter the smount.
2. UNIT OF MEASURE = For sach amount sntered in columa 8(1), enter the code from the list of unit measure codes below that describes the unit of
massure used, Only the units of messure that are listed below shouid be used. .
1

il e I T R B R e Y T T et .
e s e o e At UL SIS Bt St v M W P A ERTR S o

PRO- APPROPRIATE UNITS OF S . PRO- APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS
PROCESS CODE DESIGN CAPACITY . . PRQCESS CODE DESIGN CAPACITY
Storsge: : Trestmett: | = |
CONTAINER (barrel, drum, etc.) 30t GALLONS OR LITERS TANK T01 GALLONS PER DAY OR
TANK 802 GALLONS OR LITERS . LITERS PER DAY
WASTE PILE S03 CUBIC YARDOS OR SURFACE IMPOUNDMENT T0Z GALLONS PER DAY OR
CUBIC METERS LITERS PER OAY
SURFACE IMPOUNDMENT 304 GALLONS OR LITERS INCINERATOR T03 TONS FER MOUR OR
METRIC TONS PER HOUR;
Dispomi: GALLONS PER HOUR OR
INJECTION WELL D79 GALLONS OR LITERS LITERS PER HOUR
LANOFILL D80 ACRE-FRET (the valume thot OTHER (Use for physical, chemical, TO4 GALLONS PER DAY OR
would ¢coverone ocre to a thermal or biologicel treatment LITERS PER DAY
depth of ane foot) OR processes nat occurring in tanke,
. HECTARE-METER surface impoundments or inciner
LAND APPLICATION D8t ACRES OR HECTARKS ators. Descnbe the processes in
OCEAN DISPOSAL D82 GALLONS PER DAY OR the space provided; [iem i1I-C.)
LITERS PER DAY
SURFACKE IMPOUNDMENT D83 GALLONS OR LITERS
UNIT OF " UNITOF UNIT OF
MEASURE MEASURE MEASURE
UNIT OF MEASURE ___CODE UNIT OF MEASURE CODE UNIT OF MEASURE CODE
GALLONS. . . ...... e @ LITERSPER DAY . . . ... 0 v0 s .V ACRE-FEET. . . . ... ... P e A
LITERS , . ... R TONSPERMNOUR . .. ..........D HECTARE-METER. . . . ... ....,. F
CUBICYARDS . . . ..., .. BN & METRIC TONS PER HOUR. , . . ... . ACRES. . . ..o vttt -]
CUBICMETERS . . ... ... ...4+.€ GALLOMNSPERMHOUR . .........E HECTARLS . . .. .. ... ........ a
GALLONS PER DAY .. ... .... ..V LITERS PER HOUR . . . . .., ]

EXAMPLE FOR COMPLETING ITEM I (shown in line numbery X-1 and X-2 below): A facility has two storage tanks, one tank can hold 200 gallons and the
other can hold 400 galions. The facility also has an incinerstor that can burn up to 20 gailons per hour.

E oo FMANALLLLAAUUULUSUUUUTTY

e a.pRo- B. PROCESS DESIGN CAPACITY ron x a.rRo B. PROCESS DESIGN CAPACITY .
3 LYNIT IorepiciaL] o 2 unir] FOR
w?| cooe 1. OF MEA- 'Sa ALl 3| cooe _ 29T orr
§§ Cebover ' rohd Z,".',':':? onLY §§ ttrom list 1. AMOUNT 's;‘:'?'? gy
x-i{sfol> 500 - 5 ﬁ ,
X-3T110|3 20 £ 6 ! l l
I|sioj1 17,390 . ; ’
tlslo2 10,310 G P T
R .
i L

4 ;_!. 10 ' l 1‘ T
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Cantinusy renm the frantg,

T PROCESSES [contmied) o oimutt 3 T toe et o) T aEar SATYE DR U AT PN Ao L o o LRk )

C.SPACE FOR ADOITIONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESSES (code “['04'). FOR EACH PROCESS ENTERED HERE
INCLUDE DESIGN CAPACITY.

- Bak {1..'“1_;“)_4 S v.-,j',:_‘-__!- -(J',()n *,‘1 gg
VAL gA AZARDG . our-adigit numoer from 40 CFR, bubpan: 0 lor esch listea haumou: waste you will hangle. it you
¢ handle hatarcous wastes which sre not listed in 40 CFR, Subpart D, snter the four—digit numberfs/ from 40 CFR, Subpart C that describes the character:s-
tics and/or the toxic contaminants of those hazardous westss.

B. ESTIMATED ANNUAL QUANTITY - For each listed weste entered in column A sstimate the quantity of that waste that will be handied on an annual
basis. For each characteristic or toxic contaminant entered in column A estimate the total annual guantity of all the non—listed waste(s) that will be handied
which possess that characteristic o¢ contaminant. .

-

C. UNIT OF MEASURE = For esch quantity entered in column B enter the unit of measure code. Units of measure which must be used and the appropriate

codes ara:
ENGLISH UNIT OF MEASURE _CODE METRIC UNIT OF MEASURE CODE
T e KILOGRAMS . . v ov vt nnvenpenes nns )
TOMB .o vvcecisncnecnannnnnnsnesT METRICTONS . oo oo innenns oo, R

It tacility records usa any other unit of messure for quantity, the units of measure must be convertad into one of the raguired units of measure taking into
sccount the appropriate density or specific gravity of the waste. )

D. PROCESSES .
1. PROCESS CODES:

For listed hazardous waste: For sach listed hazardous waste sntered in column A sslect the codse(s) from the list of process codes contained in Item (1
| to indicate how the waste will be stored, trested, and/or disposed of at the facility.
For non=listed hazardous wastes: For each characteristic or toxic contaminant entered in column A, select the codels/ fram the tist of process codes
contained in Item 111 to indicate ail the processes that will be used to store, trest, and/or dispose of all the non~listed hazardous wastes that possess
that characteristic or toxic contaminant,
Nots: Four spaces are provided for entering process codes. f more ars needed: (1) Enter the first three as described above; (2) Enter 000" in the
extreme right box of Item 1V-D{1); and (3) Enter in the space provided on page 4, the iine number and the sdditional codels).

2. PROCESS DESCRIPTION: If a code is not listed for 8 process that will be used, describe the process in the space provided on the form,

NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER — Hazardous wastes that can be described by
] rnou than one EPA Hazardous Wasts Number shail be described an the form as follows:

A

1

!

. Select one of the EPA Hazardous Waste Numbers and enter it in column A, On the same line complete columns 8,C, and D by estimating the total annual
- quantity of the waste and describing s!l the processes to be used to trest, store, and/or dispase of the waste.
2. In colummn A of the next lins enter the other EPA Hazardous Waste Number that can be used to describe the wasts. In column D{2) on that hine enter
“included with above” and make na other entries on that line.
‘ 3. Repeat step 2 for sach other EPA Hezardous Waste Number that can be used to describe the hazardous waste.
. EXAMPLE FOR COMPLETING ITEM 1V [shown in line numbers X-1, X-2, X-3, and X-4 beiow) = A tecility will treat and dispose of an estimated 900 pounds
, Ser vear of chroma shavings from iesther tanning and finishing operation. In addition, the facility will trest and dispose of three non—listed wastes. Two wustes
' we corrosive only and thers will bs an estimated 200 pounds per yesr of each waste. The other weste is corrosiva 'and ignitabie and there will be an estimatea
: 100 pounds per year of that waste, Treatment will be in an incinerator and disposal will be in 8 landtill,

: A. EPA EAT D, PROCESSES
;4 |HAZARD.| B. ESTIMATED ANNUAL [@F M7 A ; g
5§ [iniercosey| GUANTITY OF WASTE | fenter Ot 2o i TIESIA SRS,
. T | L ] L LI
'I.‘(-KK‘OS-I 900 pAIiTO3ID8O
- ' T 1 T T 1 T
v ~|pJo]o| 2! 400 el [TosDs0
e a bt H T T T ™ A
.\-;D‘()Ol 100 Pl ITO3DSO
. 1 1 1 I LI LI
N~ D, npej2 included with abave ;
f

-ra Form 31036800 Revised 4/27/84 PAGE 2OF 5 CONTIT G i e



CDn;.nueu from page 2. ) .
“NOTE* Photocony this page brefore comoleting if you have more than 26 wastes to list.

Farm Anoraverd QM8 Na 153 S300Ne

S e

CPA 1.LO. NUMBER (enfer rrom page 1)

wim,A[pfofo]vjufolslr]o s

s

FOR OFFICIAL USE ONLY

W pue

P 1V, DESCRIPTION OF HAZARDOQUS WASTES (connnued) T

0. PROCESSES

A. EPA l C.UNIT
w |HAZARD.| B. ESTIMATED ANNUAL [OFNEA
Z0 WASTENO| QUANTITY OF WASTE fenter I.PHOF:(S.S)CODIS mz. rndos':tsstozscmn’n'on
42 | (entercode) code!} ienter acode is not entersd :n i)}
Al - as 12z "" ’2' !7’_'_’_1_2 11'~'u 1717-13_‘
lPl'OT,-5| 250 ¢L S 01
—| l ¥ LY 4 ] 1 L LA
2 Wujo'2's!: 5000 Pl 501
T 1 T T T Bl T
3U1sulI 1000 Pl 501
LI L ) ¥ ] LA
4 Diolo af- 9 T 501
T 1 ] 1 SR SN | R
5 |pjojol1 15 Tl 501
1 ] 1 1 1 T T
6 Dlojo!1 13 T B 01
L L) LB L A
7 |ujofzis: Included with above
LB T T L L
8 |Djolo|2! 250 T| 502|T 01
| 2R I T 1 T
9 M|o|o]1 6700 S 0 1
L i I Lo T T 7
10
T 1 T T T ¥ T 1
11
| B LI T 7 T 1
12
13
T | i T T T T T
14
¥ L4 1 Ll L 1 1 i
15
LI 1 B T T 1
16
I | 1 i 1 T T i
17
1 1] ] L ] T ]
18
o T ™
19
T 1 T 71 T
20
] T 4 L 1 i ¢
21 )
1L | T 1 T
¢ 22
J
i i T T 1 T 7
23
T 1 T 1 T 7 -TT
24
ng T 1 T 1T T 1
; -
q :(-) l L | T 1 ~T 1
| L1 L _

LPA Form J4510-3 16-80) Ravised u/27/é.u
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S Agen brom o cre leont

s T oy TP PCTAETITCTI
N DTSCRIPTION OF HAZARDOUS WASTES feontmued) i i o e Lo A e S A LA AT s
[TE"USE THIS SPACE TO LIST ADDITIONAL PROCESS COOES FROM ITEM O(1) ON FAGE 3.

€Pa 1.0. NQ, (enter from page 1}

:fmlAID]olomuLoBﬁmu T

| V. FACILITY DRAWING =

0N 5350 A O T s PR M ey ARSI S G OO S R s B R R R R AN S S e
All existing facilities must include in the space provided on page 5 a scale drawing of the (acility (see instructions for mare decari).
VI.PHOTOGRAPHS TSSraDNUIeeia’s ' : TR Ul 1) s

by [ '.':"v..'l- r;l-ﬂ'ﬂ-’:s::;vg’ii“;’c.‘;\%tré:ﬁa

Al existing facilities must include photographs (serial or ground—{feve{) that clearly delineate ail existing structures; existing storage,
treatment and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detaif].
““" FACILITY GEOGRAPHIC LOCATION i iR Rt Ra LA gl § oL - B WS SO S n kb P i SR SR S Lo )
l‘ LATITUDK (degrees, minutes, & seconds)

‘ gl2]]3f1]|3la[N of7]1{lo]a{[1]s|wl

e LKL [ . 7 LN A |

- VI FACILITY OWNER " : ¥ 2
{

X a. it the facility owner is also the facility operator as listed in Section Vili on Form 1, “Genersl information’, place an " X" in the box to the lett and
skip to Section (X bslow.

R e T N R
L U T ;_'_’p A3 Woader moh o

e R G

LONGITUDE (degrees, minutes, & scconds)

t

l B. If the tacility owner is not the facility operator ss listed in Section Vill on Form 1, compiete the following items:
' 1.NAME OF FACILITY'S LEGAL OWNER 2. PHONE NO. (arcu coy & nn )
g LR TTHITT
'gl_u . 49 Jsa - sa] [-% . et [L,. - 49
; 3. STREET OR P.O. BOX 4. CITY OR TOWN s ST, 6. ZIP CODE
£ @ HEN
IX. OWNER CERTIFICATION - b S J :

| certify under penaity of faw that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed to assurs that qualified personnel properly gather and evaluate the information submitted.
Based on my inquiry of the person or persons who manage the system, or thoss persons directly responsible for gathering
the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. | am
aware thal there are significant penaities for submitting false information, including the possibilily of fine and imprisonment
_for knowing violations.,

AL NAME (prott e tvpe) . 8. SIGNATURE M TS \P-WWP’ C.OATE SIGNED
F.A. Eakin, Vice President AN )

Manufacturing and Engineering f%?cA“;/

. OPERA LOR CERTIFICA TION L o e e e B e e e TV s TP Spe e v Iy o)
! certify under penaity of law that | have persanally examined and am familiar with the information subimitted in this arut all atracned
uncuments, and that based on my inquiry of those individuals immediately responsible for obtaining the information. | Lielieve tnat the

wtted informarion is true, sccurate, and complate. | am aware that there are significant penalties for submitting faise information,
s @tng the possibility of fine and imprisonment,

A NAME DN O e 8. SIGNATURE C.OATE SIGNED

cArurm ISl Ll Revised 4/27/84 PAGE 4 OF § gl eon o
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[ FACILITY DRAWING (see page 4] 2
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. \
(,;\9/' s A

Entrance] /

Drum Storage Area
12' X 20' Approx.

\ Drum Storage Area
\\ /20' X 46' Approx.

)
S
2.\
10,310 Gal. %\
Bulk Storage Area Z
. 60 X 18 Approx.\ %C«
| \
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VA K
\’lln CHEMICALS GROUP

130 LONG RIDGEX ROAD, STAMFORD, CT 06904

WILLIAM A. OPPOLD

June 30, 1983

Senior Vice President
Manulacturing and Engineering

Mr. William Cass, Director

Division of Hazardous Waste

Department of Environmental
Quality Engineering

Commonwealth of Massachusetts

One Winter Street

Boston, MA 02108

Re: Revised Hazardous Waste Permit Application &
0Yin Corporation-Wilmington Plant
EPA I.D. No. MADO01403104

Dear Mr. Cass: . .

On November 17, 1980, 0lin Corporation submitted a RCRA permit application,
(i.e., Forms 1 and 3) for its Wilmington, Massachusetts plant. This original
submission was revised on January 26, 1983. Today, we are revising our
application in order to remove two 15,000-gallon storage tanks. These tanks
were included in our original submission to store RCRA hazardous wastes.
However, these tanks were never used for the storage of hazardous wastes and the
need to keep these tanks available for hazardous wastes storage no longer
exists. Form 3, Part IIIl, A and B, Page 1 of 5, has been revised to delete S02,
30,000 G,. Also on Page 5 of 5, we have removed the 30,000-gallon bulk storage
area shown in the northern corner of the property. For convenience, an entire
Form 3 is being submitted and should be inserted in our file. This revised
application supercedes all previous submissions except to the extent that
previous submissions establish timely compliance.

Thank you for your assistance in this matter and if there are any questions
concerning the above changes, please contact Mr. J. W. 0'Grady at 615/336-4541.

Sincerely,

OL I GORPORATION

W. A."Oppo
WAQ/JWO/vrp H B THoled

cc: U. S. Environmental Protection Agency
Region I '
Permits Branch
P. 0. Box 8748
Boston, MA 02114

O L N C ORPOMRATION



— 1 a%es 27 ma;ec for oite tvoe, 1e.. 12 characters/inch).
J.S5. ENVIRONMENTAL PROTECTION AGENCY

M EPA HAZARDOUS WASTE PERMIT APPLICATION

Form Apogroved QM8 No 153.5500

Consolidated Permits Program
{This information is required under Scction J005 of RCRA.)

RCRA Py -
N 4 s - el ~ A Laa s oY o - Lo e ST

FOR OFFICIAL USE ONLY v : i S FE i

APPLICATION| DATZ RECEIVED COMMENTS

APPROVED (yr . mo & dayl

i : -

1f. FIRST OR REVISED APPLICATION _o i o et
Piace an X" in the appropriate box in A or B beiow (mark one box onl/l to indicate whether thu 13 the first aooluunon YOu &re submitting for your 'GCIluy or:
revised apphication. 1f this is your first application and you siresdy know your tacility's EPA 1.D. Number, or if this is a revised application, enter your taciity’s
EPA 1.D. Number in ltern | above.

AFIRS §ST APPLICATION (ploce an ~X ' below end provida the eppropriate date)

| EXISTING FACILITY (See instructions for definition of "exiating" facility. 2.REW FACILITY (Complcte ttem beiow. )}
S Compiete item below. g FOR NEW FACILITIES
o - FOR CXISTING FACILITIES, PROVIOE THE OATE (yr., mo., & day) - - = PROVIDE THE OATE
E 3 -f"" 22T] OPEMATION BEGAN OR THE DATE CONBTRUCTION COMMENCED 'I" "." °‘l‘ (xr. mo. & uav) orcn.
I (use the boxes to the left) A EXPECTED TO BEGIN
) T [T [T 13 )4 3 ¢ LAERY |
8. REVISED APPLICATION (piaceon X below and compiete Item [ sbove)

X1 FACILITY HaS INTERIM STATUS CJa. raciuity mas a reraren-ur
11l PROCESSES — CODES AND DESIGN CAPACITIES ot A Pk A ST AN

A. PROCESS CODE - Enter ths code from the list of process codes below that best describes esch process 10 be used at the facility. Ten lines are provided for
entering codes. 1f more lines ars nesded, enter the codefs/ in the 1pace provided. if 8 process will be used that is not included in the list of codes below, then
describe the process (including ias design capacity) in the space provided on the form (/tem 1/4-C),

B. PROCE§ DESIGN CAPACITY — For sach code entered in column A enter the capacity of the process. "

1. AMOUNT - Enter the amount. .
2. UNIT OF MEASURE - For ssch amount entered Iin column sm entar the code from the list of unit measurs codes below that describes the unit of

measure used. Only the units of maasure that are listed below shouid be used.

PRO- APPROPRIATE UNITS OF PRO- APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS
PROCESS CODE DESIGN CAPACITY PAQCESS LCODE DESIGN CAPACITY
Storegs: " Trestment:
CONTAINER (berrel, drum, cl‘c.) $01 GALLONS OR LITERS TANK YOl GALLONS PER DAY OR
TAMNK 302 GALLONS OR LITERS LITERS PER DAY
WASTE PILE $03 CUBIC YARDS OR SURFACE IMPOUNDMENT TOl GALLONS PER DAY OR
CUBIC METERS CITERS FER DAY
SURFACE IMPOUNDMENT S804 GALLONS OR LITERS INCINERATOR T03 TONS PER HOUR OR
- EALLSNISER AR
i :
NJECTION WELL D739 GALLONS OM LITERS LITERS PER MOUR
LANDFILL D80 ACRE-FEKT (the volume thet oTHER (Use for phrncul chcmkd. Y04 GALLONS PER DAY OR
would coverone ecre to @ thermal or biological treatment LITERS PER DAY
depth of one fool) OR processes not occurring in tanks,
HECTARE-METER surface impoundments or inciner
LAND APPLICATION D81 ACRES OR HMECTARES qtors. Describe the processes in
OCEAN OISPOSAL D82 GALLONS PER DAY OR the space providsd; Item [11-C.)
LITERS PER DAY
SUAFACE IMPOUNDMENT 083 GALLONS OR LITERS
UNIT OF UNIT OF , UNITOCF
MEASURE MEASURE . MEASURE
UNIT OF MEASURE CODE UNIT OF MEASURE CODE UNIT OF MEASURE CODE
GALLONS. . .. .. P - § LITERSPER DAY . . ., .. s 003V ACRE-FPEET. . . . . . . ... .0.u... A
LITERS . .. ... [ N TONSPERMHOUR , , .. ...:.::.,.0 HECTARE-METER. . . ..., ...... F
cuucvnnos...............v METRIC TONSPER HOUR. . . ... . W ACRES. . ... ..o v v i it B
CUBIC METERS . T GALLONSPER HOUR ., .« c:-0c...E HECTARES. ... .. e Q
GALLONS PER DAY . . .. .. R ¥ LITERSPER MOUR . . . . ..« .04, M .

EXAMPLE FOR COMPLETING ITEM 1N (shown in line numbers X-1 and X-2 below): A facility has two storage tanks, one tank can hald 200 gallons and the
ather can hoid 400 gallons. The facility also has sn incinerator that can burn up to 20 gallons per hour,

< pue TN AN AN N ANV NN NN NN

"4
5 A.PRO- B. PROCESS DESIGN CAPACITY roR E A::? 8. PROCESS DESIGN CAPACITY on
CESS 2. UNIT < . 1.UNIT
Q
w3| COPE, 1. AmounT o uer1° Use  fuz) coBE 1. aMouNT or nea|O" O !
23| esove) ppecttl tenter | ONLY E3[ abowe) tentey | ONLY
18 TR IT) - 12 Py . 32 14 = 15 118 J [l [2e ] 19 -
x-11s]o]2 600 G 5 NN
X-3r1l0|2 20 E 6 |
! ls o 17,290 G 7 |
8 ||
slol2| 10,310 1 le !
3 9 ] i
|+ L[] i 10 IR

€PA Form 3510-3 16-80 PAGE | OF § CONTINUE UM HEV .‘



Tastinuec from 1ne front.

11. PROCESSES rcontinued)

C.SPACE FOR ADDITIONAL PROCESS CODKS OR FOR DESCRIBING OTHCR PROCESSES (codt TO-I ). FOR EACH PROCESS ENTERED MERE
INCLUDE DESIGN CAPACITY.

£ “ov3rd u—

V. DESCRIPTION OF HAZARDOUS WASTES a8ttt RIIp R I A et Xy PN o AL T T g el s e S
A, EPA HAZA AS - Enter the foyr=aigit number trom & A. &mpan O tor eacnh histed hazaraous waste you will handie. It you
hendle hlnrdoul wuus which are not listed in 40 CFR, Subpart D, enter the four—digit number(s/ from 40 CFR, Subpart C that describes the characteris-
tics and/or the toxic contaminants of those hazardous wastes.

8. ESTIMATED ANNUAL QUANTITY = For esch listed wests entered in column A estimate the quantity of that weste that will be handied on an annual

basis. For ssch charscteristic or toxie contaminant entered in column A estimatg the totai annual qu.nmy of all the non=I|isted waste(s) that will be handled
which possess that characteristic of conmaminant, . L. - .

2. UNIT OF MEASURE ~ For esch quantity sntered in column B enter the unit of measurs code. Units of messure which must be used and the appropriate
codes are:

ENGLISHUNIT OF MEASLIAE CODE METRIC UNIT OF MEASURE i CODE

POUNDS. . s c s cocsoecsnsarecsaassnchP KILOGRAMS . . .. ..., 40000 C e e K
TONS. . 1o vt 1 osesestanaersososnanesT METRICTONS . . . . ... it eeencesoas. M

i facility records use sny other unit of messure for quantity, the units of messurs must be converted into one of the required units of measure taving into
sccount the sppropriste density or specific gravity of the waste.

PROCESES
. PROCESS CODES:
For listed hazardous waste: For esch listed hazardous waste entered in column A select the cod-(:l from the list of process codes contained in ftem il|
to indicate how the waste will be stored, treated, snd/or disposed of at the facility.
For non—listed hazsrdous wastes: For sach charscteristic or toxic contaminant gntered in column A, sslect the codels/ from the list of process codes
contained in Item |1 to indicate sil the processes that will be used to store, trest, and/or dispose of all the non—listed hazsrdous wastes that possess
that characteristic Of toxic contaminsnt,
Nots: Four spsces are provided for entering process codes. If more sre nesded: (1) Enter the first three ss described above: {2) Enter “000™ in the
extramae right box of 1tem (V-D(1); and (3) Enter in the 3pece provided on page 4, the line number and the sdditional code(s/.

!-‘

2. PROCESS DESCRIPTION: If a code is not listed for a process that will be used, describe the process in the spsce provided on the form.

NOTE: HMAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER — Hazardous wastes that can be described by
nore than one EPA Hazardous Wasts Number shall be described on the form ss follows:
1. Seiect one of the EPA Hazardous Waste Numbers and entsr it in column A, On the same line complets columns 8,C, and D by estimating the total annual
© quantity of the waste and describing sil the processes to be used to trest, store, and/or dispose of the waste,
2. In column A of the next line enter the other EPA Hazsrdous Waste Number thst can b used to dm:nbo the waste. In column D(2) on that line enter
“included with shove” and make no other entries on that line.
3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous weste.

IXAMPLE FOR COMPLETING ITEM IV (thown in line numbers X-1, X-2, X-2, and X-4 below) — A facility will trest end dispose of an estimated 900 pounds
Jer year of chrome shavings from lesther tanning and finishing operation. In addition, the facility will trest and dispose of three non—listed wastes. Two wastes
ire corrosive only and there will be an estimsted 200 pounds per yesr of sach waste. The other waste s corrosive snd ignitabis and there wiil be an estimated
100 pounds per yesr of that waste, Treatment will be in an incinerator and disposal will be in 8 landgfill.

A.EPA C.UNIT D. PROCESSES B
¥ \z‘:sZTAERNDO. B. ESTIMATED ANNUAL [OF ME4 . PROCESS CODES . T o
:3 tenter coder| CUANTITY OF WASTE f,'f‘.;:," ) (enter) : (1f a'code s not entered 1m Dt 1 1)
L) 1 Tl L
N-11K| 0|54 900 P ITO3DS8O
N T T T T
X _fo)0ol2 400 PlIT03D8O
. 1 1 | 1 { L1 L 1
N-2Djo|oil 100 Pl {TO23DE&O
. . T 1 | 18R] R
N=1Dl0j0)|2 AJ included with abrr ¢

PA Form 3510-3 (6-80) . PAGE 2 OF S CONTINUE ON PAGL



Cortaved from™ page 2.

'WOTE Photdczow tn pace before compieting if you have more than 26 wastes to list Form Approved OME No 158.55050¢
EPA I.D. NUMBER (cnter from page 1) \ FOR OFFICIAL USE ONLY \ \ \
*/al € e T <
\\MA'oloouoaloa 1 \ W DUP 2} DUP N \ \
' DESCRIPTION OF HAZARDOQUS WASTES (continued) Lilk e SR W Py 3 % L eCAT RS " :‘:5' b
| A.EPA C.UNIT D. PROCESSES
2 |HAZARD.| B. ESTIMATED ANNUAL {®Z0N
s WASTENO QUANTITY OF WASTE fenter 1. PROCESS CODES 2. PROCESS DESCRIPTION
]9 ru‘n(c‘r coce) code) fenter) (if 8 code 13 not entcred 1n 1]}
.u 21 . ETY sra » -1 "r . 1“ l;r" FIECETY
I 1!0[5 250 P| [SO1
] I i ] T 1 T T
A |
- jU|0i2)8| 5000 P S0l
] 1 1 4 LB L L 4 —_
“u|154 1000 P| [so1
T 1 14 v LA T T —_
+ |n olo|s 9 T| [so01
] {1 ] ¥ L T v
5 |nlolols 15 T| |so1
LB | L] T 7 ) 1
6'1:001 13 T| [s02]s01
i 1 ¥ i L 1 T
7 rU ol218 Included with aboye
AL 1 T T T L g
8 Ipjolo]2 45 ' T| [s02(To1
L L LI T 1 N B |
9 |ulofojr| 6700 P| [so01
. i 1 .9 ¥ Liune o T 7
10 . -
T T A T LI ¥ T
11
mt T 7 T T T 7
o)
1 1 1 ¥ LA 1T
13
1 L) T T T T T
14
L T 1] L L 1
15
LR | L T L |
16
i i ' ] 1 1 ] ¥
17
] L] ) T L LI
18
| i i 1 L LI
19
1 L T T
20
1 T 1 T 1
-
21
] 1 | | | ] T |
a9
LR T 1 LM T 1
23
™1 T T T T 1
-
4
5 71 T 1 TT T
-
..6 L LI T | T T
€PA Form 35103 16.80] . — ——— IR I

PAGE 3 ___OF s

temtee A R TCT ele Dehind the 17 tn 1donrif ARAtasaniad manast



nt.ruel from the front

"DESCRIPTION OF HAZARDOUS WASTES fconnnucd) goud ; RIS
E USE THIS SPAGE TO LIST ADDITIONAL PROCESS CODES FROM ITEM Dl\) ON PAGE J

CPA 1.O. NO. (enler from page 1) | i
MK

, ){Al ]oloda[o]sh 014 ;

PR T , 1-|"'!~‘-'l« Vﬁ!t’:‘

Henaslaast 9’\ e s Lorir s 18

DA T L DA S A R R R AT T TSR
Al existing facilities must include photographs (aerra/ or ground-/owl} that clearly dclmnxe all emtmg structures; existing storage,
reatment and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail].

- L AN L R AP S et ) ,4-’." T m T . L mma e I -~ o~ A g o
e R R e CE R L PR M AN Ydh ._--.:,L:'*;s?j_ oy \,':~~,,";—u,{_':x. S e

LATITUDE (degrees, minutes, & seconds}

YI[34N 017]11{0{9][1}5]W

. . 41 & 4 - n LI L 73 3 77 - T

LONGITUOE (degrees. minutes, & seconds)

VIIL. FACILITY OWNER

x__] A. it the facility owner is also the facility operstor as listed in Section VIl on Form 1, “Genersi Information”, place sn *X°’ in the box 1o the left and
skip 1@ Section 1 X below,

B. If the facility ownaer is not the facility oparator as listed in Section VIIl on Form 1, complete the following items:

1.NAME OF FACILITY'S LEGAL OWNER 2. PMONE NO. (area code & no )

£ A1

[FaTY 0 [TH CT Y 20 - e "y - 4
3. STRECEZT OR P.O. BOX 4.CITY OR TOWN 3.3T. 6. 217 CODE

cem! y under penaity of law that | have personally examined snd am familiar with the mfonmnon submitted in tms and all atrached
Jdocuments, and that based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the
submitted information is true, accurate, and complete. | am aware that there are significant penaities for submitting false information,
‘ncluding the possibility of fine and imprisonment.

C. DATE SIGNED

IN 7/1d/%5

(. OPERATOR CERTIFICATION o R SRSl LT T A NIRE TN RNy R Pyt R S Tl R o H

I cmrify under penalty of law that | have personally examined and am familiar with the information submitted in this and all artached
J rents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the
ue..«fred information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information,

ncluaing the possibility of tine and imprisonment.

. NAME (print or Iy pe) .. snenatun(

W. A. Oppold, Sr. Vice President
Yanufacturing and Engineering

4 o NAMEPTAt o e B SIGNATURE C DATE SIGNED

Pa Form 35103 (6-80) PAGF 4 OF § COhTIect < afmon
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~ AMMONIUM HYDROXIDE  TANKS



QUESTION 1:

SWMU: Ammonium Hydroxide Tanks

b)

c)

Type of Unit: Storage Tanks

Dimensions: 15,000/15,100/8,000/10,000-gallon, all carbon steel, all diked
Information on how unit was designed, constructed, operated and maintained:
1) 15,000 gallon - Plant B tank farm, diked

2) 15,100 gallon - West of Plant C-3, out-of-service and removed

3) 8,000 gallon - Plant D tank farm, diked

4) 10,000 gallon - Treatment plant, diked

Date in use: 1) 1983 to present
2) Unknown to 12/83
3) 2/84 to 7/86
4) 9/82 to present .

Kempore process stored pr1or to'beihg neutralized and disc arged to POTH
Releases of hazardous wastes or hazardous constituents: None known
Information, data and documentation concerning any releases: None

Corrective actions: None required



WASTEWATER .- TREATMENT SYSTEM



QUESTION 1:

SWHMU :

b)

c)

d)

e)

f)
9)

Wastewater Treatment Plant
Type of Unit: Treatment/Neutralization/Settling

Dimensions: System utilized 7 tanks, 1 sump and 2 settling ponds to treat
process wastewater prior to discharge to POTW

Information on how unit was designed, constructed, operated and maintained:
Acid stream is treated with lime and sent to one of two lagoons to allow
settling of calcium sulfate sludge. Supernatant returned to clarifier and
discharged to POTW. Other process streams are neutralized using HCl1 or
ammonium hydroxide, then sent to the clarifier and discharged to POTW.

Date -in use: 1971-curreat
Quantity and Type(s) of wastes managed in unit: Average flow 250,000 gpd,
typical composition sulfates 800- 1200 ppm, chlorides 350-3500, trace

organics’, low 'levels zinc, copper, cyanide. Note: Plant ceased chemical
processing July 1, 1986. .

Releases of hazardous wastes or hazardous const1tuents None known,
discharge to POTW. _

Information, data and documentation concerning any releases: Unknown

Corrective actions: None required



QUESTION 1:

SWMU:
b)

c)

d)

e)

f)

g)

Lagoons I and II
Type of Unit: Settling Pond

Dimensions: 1) 195 ft. x 195 ft. x 11 ft.
I1) Top 245 x 130 x 10 f¢t.

Information on how unit was designed, constructed, operated and maintained:
Originally lined with a PYC liner in 1972, Lagoon was relined in 1981 and
built to the dimensions listed above. The pond was constructed on a 1 foot
layer of compacted sand, lined with a 36 mil Hypalon® liner, covered with 1
foot of compacted sandy-clay and this in turn was covered by 1 foot of 3/4"
to 14" processed gravel. Acidic (sulfuric) wastewater was lime neutralized
in the treatment plant tank and discharged to lagoon for settling of
calcium sulfate sludge. Supernatant was returned to the clarifier for
discharge to the POTW.

Date in use: First put in service 1972-73

Quantity and Type(s) of wastes managed 1in unit: When Kempore process
running sulfuric acid wastewater (0.05 mgd) from azodicarbonamide process
treated with lime (0.02 mgd) and discharged into lagoon.

Releases of hazardous wastes or hazardous constituents: There have been no
known releases of hazardous waste or hazardous constituents from this unit
(for additional information see below),

Information, data and documentation concerning any releases: A four-season
hydrogeologic study (see attached Hydrogeologic Investigation, Malcolm
Pirnie, Inc., Appendix C) of the groundwater and the surface waters was
conducted at the Wilmington plant site during 1981. The results of the
study indicated that the lagoons were believed to be leaking and were
patential sources of inorganic chemicals.

Corrective actions: Lagoons were relined in 1981 and 1983, respectively.

For more detailed {information pertaining to the design, construction,
operation, maintenance or regarding any possible releases prior to 0lin's
acquisition on September 15, 1980, please contact Stepan Chemical Company,
Inc.;sggﬂens and Winnetka Roads, Winnetka, I1linois 60093-0000, (312)
446- .



PLANT B PIT.



QUESTION 1:

SWMU:
b)

Plant B Pit
Type of Unit: Settling Tank

‘Dimensions: 7 ft. x 14 ft. x 11.5 ft.

c)

d)

f)
g)

Information on how unit was designed, constructed, operated and maintained:
Covered concrete tank. Bottom and top 8" thick and walls 10" thick.

Date in use: Actual dates put in service and process utilization unknown.
Existence discovered after 01in acquisition. Contents cleaned out and
disposed of offsite in March 1986,

Quantity and Type(s) of wastes managed in unit: See attached analysis of
disposal contents

Releases of hazardous wastes or hazardous constituents: Unknown
Information, data and documentation concerning any releases: Unknown
Corrective actions: Contents removed and tank filled with concrete

For more detailed information pertaining to the design, construction,
operation, maintenance or regarding any possible releases prior to Qlin's
acquisition on September 15, 1980, please contact Stepan Chemical Company,

Inc., Edens and Winnetka Roads, Winnetka, I11inois 60093-0000, (312)
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" CALCIUM SULFATE .LANDFILL



QUESTION 1:

SWMU:
b)

c)

d)

f)
g)

Calcium Sulfate Landfill
Type of Unit: Landfill
Dimensions:

Information on how unit was designed, constructed, operated and maintained:
See attached plan for most recent utilization (1985) and design.

Date in use: January 1975-1986

Quantity and Type(s) of wastes managed in unit: Calcium sulfate sludge and
water from Lagoon I and II cleanouts. See attached for EP extract

analyses. Estimate volume since 1975 75,000 cubic yards.

Releases of hazardous wastes or hazardous constituents: There have been no
known releases of hazardous wastes or hazardous constituents from this unit

Information, data and documentation concerning any releases: Unknown

Corrective actions: Unknown . .

For more detailed information pertaining to the design, construction,

operation, maintenance or regarding any possibie releases prior to Olin's
acquisition on September 15, 1980, please contact Stepan Chemical Company,

‘Iinc.;5 Edens and Winnetka Roads, Winnetka, Illinois 60093-0000, (312)
46-7500.
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July 30, 1985

AMr. Vartkes Karaian

Chief of Solid Waste

Department of Environmental Quality Engineering
5 Commonwealth Avenue

Woburn, Massachusetts 01801

Dear Mr. Karaian:

As discussed in a phone conversation with Mr. Jack O'Grady on July 23, 1985,
0lin plans to remove the calcium sulfate in lagoon #1 and place it in our
calcium sulfate landfill located at the Wilmington Plant. The calcium sulfate
will be placed within the original boundaries of the landfill.

Four drawings are provided in appendices-A through D. Appendix A shows

the original outline of the landfill boundary. Appendix B provides the out-

line and elevation of the existing completed section of the landfill. Appendix

C is a blow up of the compieted portion and surrounding area. Appendix D
details the maximum boundaries after the lagoon #1 cleanout is

completed. The final completed area is difficult to determine but it will be

within the boundary as defined in Appendix D. The actual completed area should
be mainly concentrated at the Northwestern corner of the landfill.

The plan of work is as follows:

1. The calcium will be trucked to the landfill and placed within a
soil berm, '

All calcium sulfate will be grated to the maximum elevation of 101 feet.

The top of the landfill will be covered with 18" of compacted claylike soil.

The claylike layer will be covered with 6 inches of topsoil and seeded.

A finish grade of 2% slope minimum will be provided for the top of the landfill.
The working face of the landfill will be covered with 6" of claylike soil. '
The claylike layer will be covered with 6" of topsoil and seeded.

The landfill will be surveyed after completion of the covering of this
section and the drawing will be revised to show the existing grade.

O N OO EowN
. . N . . . .

We would like to start the cleanout in August with completion of the covering this
year. If you have any questions or wish to visit the site. Please contact
Jim Martucci at {(617) 933-4240.

saDéFRJy,

. . ~?

on ¢ 7 /7(:.‘ .2
%nalgi.l(./m{/:B Zi/en/;/}?t_n

Plant Manager
ST 3Fr~
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INTERCEPTOR WELL SYSTEM



QUESTION 1:

SWMU ;
b)

e)
f)

q)

Interceptor Well System
Type of Unit: Groundwater interception, storage and treatment

Dimension: Four wells approximately 20 ft. deep pumping 1-2 gpm each to
15,000-gallon separation tank and skimmer, water carbon treated prior tn .
in-plant usage,

Information on how unit was designed, constructed, operated and maintained:
See attached reports

Date in use: 1981 to present

Quantity and Type(s) of wastes managed in wunit: Water contains
approximately 1-2 mg/1 Bis(2-ethylhexyl)phthalate and 1-2 mg/)
N-Nitrosodiphenylamine. Other trace organics including diiscbutylene and
di-n-octylphthelate may be present.

Releases of hazardous wastes or hazardous constituents: None known
Information, data and documentation‘concerning any releases: None
Corrective actions: System was installed as a corrective action for seep

along east side of property believed to have emanated from Plant B tank
farm and vicinity. - - —_—
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September 26, 1985

Mr. Thomas F. McMahon, Director
Division of Water Polution Control
The Commonwealth of Massachusetts
1 Winter Street

Boston, Massachusetts 02108

RE: OLIN CORPORATION
Wilmington Massachusetts
Interceptor Well System Monthly Status Report

3

Dear Mr. McMahon:

Since modifying the Interceptor Well System on October 22, 1984.
The system has operated quite effectively with the exception of
some minor problems with the lines plugging or freezing.

As indicated in the attached table, the new system has provided
continuous and effective drawdown on the ground-water table.
Furthermore, the visible seepage along the East ditch has been
eliminated. We will continue to monitor the operation of the
system and make observations of the East ditch.

As discussed with Peter Dore, we will continue to keep you in-
formed of the operation of the system, with periodic status reports.
Should you have any questions concerning the operation of the

Interceptor Well System. Please contact James F. Martucci at
(617) 933-4240.

Sincerely,

OLIN CORPORATION

/ .
%ﬁiu
Ronald J. McBrien

Plant Manager JEM

Attachement
CC: Peter Dore

RIM/ jt
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bate IW-0
(89.03 top)

1/1/85 70.20
3/7/8% 70.70
3/13/85% €9.61
3/20/65 69.86
3/e8/uY 69.03
1/5/85 69.01
1/11/85 €8.86
1/19/85 69.53
1/26/45 70.03
5/3/85 70.03
5/10/85 70.20
5/15/85 70.11
5/23/85 70.03
$/31/85 71.03
6/17/85 70.013
2/25/85 70.03
4/14/85

* ~ Line Pluyged

NOTE: Level of water in the ditch is 77.50°

JEH, )
VAN VIR Pt

70.28

IW-7

(90.17 top)

68.50
68.34
668.84
68.67
68.59
68.50
68.33
68.17
68.50
68.33
68.84
70.64
70.17
68.67
68.67
68.50
69.00

1W-4

(89.97 top)

68.47
71.30
69.97
72.05
71.97
71.89
71.9?
71.97
82. 30"
72.80
69. 30
68.97
69.14
77.30*
75.30%
77.30*
70. 30

IW-9

(89.77 top)

77.44*
68.60
68.60
79.717*
68.10
68.19
68.10
67.94
68.28
68.44
68.44
68.27
68.44
68.77
68.28
79.77*
78.10*

JOE
(89.73 ctop)

7€ .06 (dry)
76 .06 (dry)
77.06
79.53
77.40
77.23
77.31
17.23
78.56
78.73
77.15
77.23
77.40
77.23
77.40
77.81
77.73

JOF

(89.20 tup)

77.53(dry)
77.53(dry)
77.53(dry)
17.66
79.20
76.03
78.03
78.20
77.53
77.37
77.53
77.70
17.87
77.53
77.53
77.53
78.12

JOb

(BY.95 top)

76.28 (dry)
76.28(dry)
77.45
79.95
77.53
77.62
77.62
77.53
77.62
79.95
77.45
~77.53
77.62
77.28
77.45
77.45
77.95
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S} EAMES STREET, WILMINGTON, MA 01807

October 23, 1984

Mr. Thomas C. McMahon, Director

Division of Water Pollution
Control

The Commonwealth of Massachusetts

1 Winter Street

Boston, Massachusetts 02108

RE: OLIN CORPORATION
Wilmington, Massachusetts
Interceptor Well System.Monthly Status Report

Dear Mr. McMahon:

In Olin's Interceptor Well System Status Report dated
July 20, 1984, it was indicated that we were in the
process of modifying the system. The main reason for
the modification was to install a pumping system that
would provide greater mechanical reliability. The re-
port indicated that the modifications would be completed
by August 31, 1984. This was accomplished.

The purpose of this letter is to report the status of

the system's operation since Augqust 31, 1984. The system
has operated effectively since installation, with the
exception of start up problems experienced with the pump
installed in IW-9. The problem encountered with the IW-9
pump was caused by improper installation not equipment
failure and therefore is not expected to reoccur.

As indicated in the attached table, the new system has
provided continuous and effective drawdown of the ground-
water table. Furthermore, the visible seepage along the
east ditch has been eliminated. We will continue to monitor
the operation of the system and make observations of the
east ditch.. -

OLIN CORTPORATION



o

Mr. Thomas C. McMahon, Director
October 23, 1984

As discussed with Mr. Peter Dore, we will continue to keep
"you informed of the operation of the system with periodic
status reports. Should you have any questions concerning
the operation of the interceptor well system, please contact
James F. Martucci at (617)933-4240. '

Sincerely,

OLIN CORPORATION

Rongld J. McBrien
Plant Manager TEw

Attachment
cc: Mr. Peter Dore

JFM/rlg o



DATE

8/31
9/4

9/10
9/17

9/24
10/3

10/9

10/15

* Pump down for repairs, IW-9 pump back in operation 9/19

NOTE:

JFM/rlg
10-23-84

IW-6

(89.03 top)

New peristaltic pumps operational

70:11
70.03
70.24

70.03
70.11

70.19

70.19

IW-17

(90.17 top)

68.71
68.34
68.75

73.50
70.00

69.00

68.92

IW-8

(89.97 top)

68.22
68.51
68.30

72.47
69.80

68.72

68.64

‘Level of water in the ditch -77.50°'

IW-9
(89.77 top)

68. 35
77.52*
77.77*

68.60
71.60

68.60

70.10

3

JOE

(89.73)

76.81
77.65
76.19

76.15
76.15

76.06

76.23

JOF
(89.20)

77.53(dry)
78.26
77.74

77.53(dry)
77.53(dry)

" 77.53(dry)

77.53(dry)

JOD
(89.95)

77.03
77.95

77.53
76.95(dry)

76.95(dry)
76.95 (dry)

77.12
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1. W. O'GRADY

July 20, 1984

Mr. Thomas C. McMahon, Director
Division of Water Pollution Control
The Commonwelath of Massachusetts

1 Winter Street

Boston, MA 02108

RE: Olin Corporation
Wilmington, Massachusetts
Interceptor Well Systems_Status Report

Dear Mr. McMahon:

Pursuant to your request dated June 26, 1984, this
letter serves as a status report on the interceptor well
system as modified. Appendix A contains certified engin-
eering drawings of the system as installed in November,

1983. Appendix B contains groundwater drawdown and isopleths
showing operations of the system as installed. Appendix C

is a design and data sheet on a Waukesha SP-25® peristaltic
type pump that has been field tested at the plant since June
21, 1984.

The attachments show the system as installed has provided
the necessary drawdown to intercept and remove the organics
located within the area. The systems effectiveness has been
adversely affected by continuing problems with fines causing
the submersible pumps to become plugged. Various modifications/
actions have been taken in order to alleviate this pluggage
problem. These include purchasing of an alternative type sub-
mersible pump with a screen, redeveloping of IW-8, and raising
the pumps off the bottom of the wells. None of these actions
however, have totally eliminated the pluggage problems. 1In
June, 1984 after conducting an extensive literature search, we
began field testing of a Waukesha SP-25® peristaltic type pump.
This pump was selected because of its ability to supply a good
flow rate without mechanical contact with the material being
pumped. This will alleviate the problems with fines and the
extensive maintenance time required on the submersible pumps.

L 1 N C ORPORATI1 ON



chemas C. o Mceliahon -2~ July 20, 1984

Field testing of this pump has shown that is has the ability
to drawdown well IW-8 below 6% feet MSL, and IW-9 below 72
feet MSL. These wells were selected because IW-8 has histor-
ically shown the greatest volume of fine material, and IW-9
has routinely had high groundwater levels. Utilization of
these pumps will allow continued pumpdown of the interceptor
wells and eliminate the erratic operation previously experienced.
Initially, these pumps will be installed in interceptor wells
46, 7, 8, and 9. It is estimated that these pumps will be

operational by August 31, 1984.

Therefore upon installation of these new pumps, we
expect to be able to establish the necessary drawdown on a
continuous basis. The data in Appendix B shows that the current
system has been able to achieve drawdown. This new system, with
greater mechanical reliability, should enhance operation of the
system to provide for the continued recovery of the organics
within the affected area and elimination of seepage along the

east ditch.

Should you have any questions concerning installation and/
or operation of the interceptor well system, please do not"
hesitate to contact Mr. Jack W: O'Grady at (615)336-4541 or
Mr. James F. Martucci at (617)933<-4240.

Sincerely,
OL CORPORATION

y amz,/]e/] ~)?/T é’xzm

onald J% McBrien
Plant Manager

Attachments
RJM/JWO/rlg



APPENDIX A

CERTIFIED DRAWINGS INTERCEPTOR WELL SYSTEM

D~C122-100 | Interceptor well system for Plant B
Tank Farm - Proc's flow, Sheet 1

D-C122-100 Interceptor well system for Plant B
Tank Farm - Proc's flow, Sheet 2

D-C122-200 Interceptor well system eguipment
Layout site plan



INTERCEPTOR WELL SYSTEM STATUS

Drawing No. D-C122-200 in Appendix A shows the interceptor
well and monitoring well locations included in this report.
Wells IW-6, 7, 8, and 9 were installed during November, 1983.
Existing monitoring well 2-A has been renumbered IW-5, and has
been pumped periodically. Monitoring wells JO-4 and JO-5 have
been changed to JOD and JOE. Additionally, since the mcdified
system was installed in November, 1983, an additional monitoring
well JOF has been installed between JOD and JOE.

Figure 1 shows a conceptual drawing for operation of the
interceptor well system. The pumping wells are utilized to
lower the groundwater table beneath the site, thereby gathering
contaminated groundwater and reversing the groundwater gradient
to the adjoining ditch. With continued pumping, .a cone of depression
will form around the pumps large enough to encompass the ditch.
When this occurs, the water in the drainage ditch will be flowing
towards the interceptor wells and seepage to the ditch will cease.
The organics which float on top of the water will gather in the
center of the cones of depression where the wells will in turn
intercept material for recovery. Ideally, the contours of the
water table should look like those as shown in Figure 4, over that
of the natural groundwater table shown in Figure 2. A recent ground-
water table plot is shown in Figure 3. This plot shows the cone of
depression encompassing the entire area and intercepting all ground-
water flowing beneath the storage tanks, but not extending out to
the drainage ditch. One reason for this is the time necessary to
develop a good cone of depression. Considerable volumes of water
exist beneath the plant site and the soil has a high permeability.
These two factors will require several months of pumping before
a sufficient cone of depression can be formed. Consistent pump-
age is where problems in the field have interferred.with full
development of the cone of depression.

Tables I through IV contain water level measurement data
taken since December 19, 1983 for interceptor wells 6 through 9.
As shown on these tables, the wells have had the following average
readings: ’

IW-6 _ 71.9 ft. MSL
Iw-7 - 72.3 £t. MSL
Iw-8 75.1 f£t. MSL
IW-9 77.5 f£t. MSL

A comparison of these values to background readings in
monitoring wells GW-13 and 14, which averaged '79.0 feet MSL,
show that on the average the interceptor well system has dropped
the groundwater table 4.7 feet. The level of water in the ditch
is usually a consistent 77.5 feet MSL. The monitoring welle
located along the bank (JOD, JOF and JOE) have approached and



occassionally have been below this level (see Figure 5). However,
we have not been able to consistently maintain a level below the
creek (and eliminate the seepage) due to pumpage problems. We
believe the new peristaltic pumps will allow us to fully develop
the cone of depression.

Although each interceptor well has experienced some
groundwater level fluctuations, IW-8 and IW-9 have had histor-
ically higher groundwater elevations. 1IW-8 has experienced
problems with fines and as well as high levels of iron formation
on the impellers (analysis of the material found of the impellers
on 5/8/84 showed 6.7% iron present, the other material on the
impellers appeared to be clay/silt. To a lesser degree, this
iron formation has also occured in IW-6 and IW-7). IW-9's main
pumpdown problem seems to be that it is receiving a greater '
groundwater volume than that found in the other wells and more
than the submersible pump can handle. Due to the problems
experienced with submersible pumps at the plant site, a heavy
duty above ground peristaltic pump was field tested at the plant
commencing June 21, 1984. This pump (see Appendix D) was able
to pump IW-8 down to 68.6 feet MSL and IW-9 down to 74.7 feet MSL.
This pump demonstrated the ability to alleviate all problems
experienced with the interceptor well system to date. Those
being:

1) Can pump solids or pump dry without clogging or
overheating.

2) Does not require priming.

3) No contact, other than with an easihbly replaceable
hose, with material being pumped.

4) Above ground location provides easy access and obser-
vation as well as maintenance.

One of these pumps will be installed in each interceptor
wells IW-6, 7, 8 and 9. These pumps have shown the ability
to provide the necessary drawdown as well as provide the necessary
consistency in order for a proper cone of depression to form
within the operating area. This should occur within one to two
months of installation. These pumps should be operational on or
about August 31, 1984.
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TABLE I
WELL IW-6 GROUNDWATER ELEVATIONS
PIPE TOP ELEVATION

89.03 ft. MSL

pate F. s
12/19/83 71.5
12/28/83 : 70.0
1/04/84 69.5
1/09/84 70.0
1/17/84 Not measured
1/24/84 69.7
1/30/84 . 69.5
2/06/84 69.7
2/13/84 N 69.5
2/21/84 | 69.5
3/01/84 - 69.5
3/06/84 69.7
3/15/84 69.8
3/21/84 : 69.5
4/02/84 76.8
4/10/84 77.3
4/17/84 77.2
4/23/84 78.4
4/30/84 . 737
5/07/84 72.5
5/17/84 72.5
5/29/86 71.9
6/08/84 ' 72.4
6/12/84 | 74.3

Average 71.9



TABLE 11
WELL IW-$ GROUNDWATER ELEVATIONS
PIPE TOP ELEVATION

90.17 ft. MSL
12/19/83 71.0
12/28/83 : 71.2
1/04/84 72.7
1/09/84 | 78.0
1/17/84 Pump inhibiting
measurement
1/24/84 Pump inhibiting
. , Measurement
1/30/84 70.2
2/06/84 T [\ Y
2/13/84 71.6
2/21/84 - 72.5
3/01/84 | | 71.0
3/06/84 ' 72.2
3/15/84 ' 72.2
3/21/84 | 73.0
4/02/84 : 75.6
4/10/84 70.5
4/17/84 ' 69.4
4/23/84 70.3
4/30/84 71.4
5/07/84 - 71.1
5/17/84 74.7
5/29/84 7482
6/08/84 . 74.3
6/12/84 73.5

Average 72.3



. TABLE III
WELL IW-8 GROUNDWATER ELEVATIONS
PIPE TOP ELEVATION

89.97 Ft. MSL
Date - Ft. MsL
12/19/83 78.1
12/28/83 _ 76.7
1/04/84 77.8
1/09/84 77.5
1/17/84 Well down for
: redevelopment
1/24/84 ‘ Well down for
redevelopment
1/30/84 77.6
2/06/84 .. - 73,6
3/13/84 72.3
2/21/84 72.5
3/01/84 73.5
3/06/84 75.4
3/15/84 68.2
3/21/84 74.8
4/02/84 _ 78.6
4/10/84 70.7
4/17/84 73.9
4/23/84 72.0
4/30/84 77.2
5/07/84 77.3
5/17/84 72.0
5/29/84 " 76.8
6/08/84 77.0
6/12/84 78.0
Average 75.1



TABLE 1V
WELL IW-9 GROUNDWATER ELEVATIONS
PIPE TOP ELEVATION

| | 89.77 Ft. MSL
12/19/83 76.3
12/28/83 78.2
1/04/84 76.3
1/19/84 76.6
1/17/84 79.9
1/24/84 77.2
1/30/84 77.5
2/06/84 77.7
2/13/84 N e - X
2/21/84 78.5
3/01/84 ‘ 78.6
3/06/84 78.3
3/15/84 78.7
3/21/84 | 78.6
4/02/84 78.6
. 4/10/84 78.4
4/17/84 78.4
4/23/84 78.4
4/30/84 70.5
5/07/84 - 75.7
5/17/84 76.2
5/29/84 76.8
6/08/84 | 78.6
6/12/84 , 78.6
Average 77.5

JWO/wsr
09/7/19/84



APPENDIX C
WAUKESHA SP/25% puMp



PERISTALTIC TYPE

ZPUMP

L
A NEW PUMP ALTERNATIVE FOR TOUGH APPLICATIONS

... including abrasive slurries
... shear-sensitive fluids

¢ NO PRODUCT SEALS

s SELF-PRIMING

-——— - o ——

e HIGH PRESSURES

Destribyted tn Nerth 8 South America Exclusively By — WAU KES' IA
e, ~s 'll'\.




SP/40 SP/65

SP/25 SP/50

SP/100

COMPARE THESE FEATURES AGAINST THE PUMP YOU ARE NOW USING:

Handles abrasive slurries & corrosive acids with
minimum wear

No product seals in contact with material being
pumped

Smooth liquid passage without valves. dead
corners or glands to impede flow or cleaning

High pressure performance to 220 PSIG

Six pump sizes with flow characteristics of 1
through 330 GPM ... 1" through 4" 1.D. hose -
sizes

Completely self-priming (28 to 30 ft. lift}

PARTIAL LIST OF HOSEPUMP APPLICATIONS

‘Silicone Corrosive chemicals & acids
Highly abrasive filter Printing inks

coalings

Metallic-filled explosives Ore concentrates

paste

Ceramic slip
Caulking compounds
Potato waste

High-solids clay in water
Glue & adhesives

Shear-sensitive latex
suspension emuisions

Resins with abrasive fillers Lime & cement mortar

" Runs dry without detrimental effect. .. can

function as vacuum pump

High volumetric efficiency with metering (
capability . . . output flow is directly -
proportional to speed at either low or high
discharge pressure conditions — including high
viscosity slurries

Low noise level operation — rotating part runs
in sealed lubricant bath

Assembly and servicing with simple tools — with
no critical clearance adjustments . . . easy hose
replacement

Crystal slurries
Waste water sludges

Paper slurries

Tape oxides
Lapping compounds
Drillers mud

Stringy material in fluids
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FOUR MOUNTING POSITIONS — CHOICE OF ROTATION
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POSITION 1 POSITION 2 POSITION 3

PRINCIPLE OF OPERATION

The pumping action of the Hosepump
results from alternately compressing
and relaxing* the specially designed
resilient hose. These front and side
view illustrations show how the
patented steel reinforced hose is
compressed between the inner wail ot
the housing and the compression shoes
on the rotor. A liquid lubricant in the
housing minimizes siiJing friction. The
fluid being pumped is 1n contact only
with the inner wall of :ne hose. During
compression, abrasiv? particles in the
fluid are cushioned in the thick inner
hose wall — returning to the fluid
stream after compression. The pump
has no seals or valves

* The resullant puisaling Now ' undesirable.
may be minimized with an acumulalor in the iIsCharge-piping.

WAUKESHA/Bredel HOSEPUMP COMPONENTS

Srnnd

ROTOR SHOE

INTEGRAL
BEARING § SHAFT
ASSEMBLY

LUBRICANT || 4 7
LEVEL —— 1.

HOUSING

HOSE* ROTOR

__\]1" HOUSING

“The patented Ao |.’ made of & specislly developed thickwall Hose lile ranges from 1.000 - 5.000 working hours. depending upan
olastomar rubber einforced with aylon cord. speed and pressures A chemcal compaldhity uéle 10¢ the (wo
Avaiable matenals are hase lypes 1s included in this calaiog
* Natural rubder
* Buna NBR

—————— et — ity e @ —
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B - mem -l 9a2s {40y [ 4143
] P10 neh 4518 28 2¢ 1.2
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Dimensions subject 1o change withou! notice.
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@ Flow Required

@ Required Speed

@ Calculated Pressure
@ Horsepower Required
® Flud Temperature .
® Calculated Pressure

P E R FO R MANCE CHAHT How To Calculate SpeedHorsepower

TYPE SP/25 @ Max. Recommended RP M **
PORTS ASA-150# 1° Displacement perrev..088 gai./.333 liter
PUMPHOSE INNER DIAMETER .985 Inch (25mm) NOTES:
3.0 g~ ¢ Mimmum running orive torque

requirement dbelow this hp 1s 700
in. Ibs. Depending on operating
environment. staring torque can
be two 10 three imes running
torque.

= - For temperalures higher than
< g 175°F, consuit factory.

**For maximum hose life. speed

3
20 = ,O'b & point (2) should be lower than
A temp. adjusted speed point (7)

N
Y & See example points (1) thru (7)
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PERFORMANCE CHART

TYPE SP/40

PORTS ASA-150# 1-1/2°

PUMPHOSE INNER DIAMETER 1.576 inch (40mm)

75

How To Calculate Speed'Horsepower

@ Flow Required

@ RAequired Speed

@ calculated Pressure

@ Horsepower Required’

® Flugd Temperature

® Caiculated Pressure

@ Max Recommended RPM ™"

Displacement per rev. .35 galJ1.33 liter

b

£l o
=4 v g‘ .
- X NOTES:
- xS = “x -3 ¢ Minimum running drive torque
. : = . g requirement below this hp 1s
= YL s " e 1,400 in. Ibs. Depending on
b2 b 2pe b 3 N/ operating environment. staring
£ : £ = 5 o ] torque can be two 10 three imes
SR SAR ISR UHSIB 7 | g o
< : % 7 ot [ For iemperatures tigher than
" QO Ko ! F- 175°F, consult factory.
4 o
n% s gx %—'_ **For maximum hose life. speed
g : ﬁ_{ 5 i&'-‘ point (2) should be lower than
/ 2% - ‘& temp. adjusted speed point (7}
. - < g._ 2 See example points (1) thru (7)
o] ; 5 .
/] _ Blsmdtor < C
d .s J
@3__..__.. _--.---Z !/ gi 120—t 50
4 T A 1
//]_ L | { 140—f—60
- 1 !
// J/ . J 160 —1— 70
/‘ ] y  Optimum < . 75— 80
/ | Zone ’
] ] ; >
| 3 e 58
) : A% |
20 40 (o] 100 140
@ rev./min
b A A A l A A lA I A i L l et 1 A Ad
y 40 ' 80 !
: hters/min
5 10 15 : 20 25 3as 45 -
i gal/min ’

@
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pERFORMANCE CHART

TYPE SP/50

125

How To Caiculate SpeedHorsepower

@ Fow Required

@ Requred Speed

@ Caicutated Pressure

@ Horsepower Required -

® Fuid Temperature

® Caicuiated Pressure

@ Max. Recommended RP M °°

PORTS ASA-150# 1-1/2° Displacement per rev, .76 gal./2.88 liter
PUMPHOSE INNER DIAMETER 1.97 Inch (50mm) NOTES:

* Minimum rurning drive torque
requirement beliow this hp 1S
2.400 in. Ibs. Depending on
operating environment. staring
torque can be two 1Q three imes
unning torque,

, 10 For temperatures mgher than
175°F, consult factory.
**For maximum hase lile, speed
point (2) shouid be iower than
temp. adjusted speed ont (7).
See example ponts (1) thru (7).
75
.F QC
hp 100—4— 40
120—
S 50
140 —1—60
160—4—70
*3 175———gp
!
}
o) HiFAals
20 @ 40 60 80 100 120
[ rev./min
. - 1 P | N ] PER S | N { NS
T 50 100 150 200 250 300
: liters/min
p— ' 1 1 e J 3 1_.1; | i i e 1 e, i A L‘:
10 20 ' 30 40 S0 60 70 80 90
| gal/min

e

| 24

ey
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How To Calculalte Speed Horseoower
pERFORMANCE CHART Do e

@ RAequrred Soeed

D Calcuiated Pressure

@ Hersepower Required

® Fwid Temperature

® caiculated Pressure

@ Max. Recommengeg AP M."*

TYPE SP/65

] PORTS ASA-150#4 2-1/2° Displacement perrev. 1.75 gal./6.62 liter
PUMPHOSE INNER DIAMETER 2.561 Inch (65mm)

2 ' . z‘;:'_f NOTES:

* Minimum running dnive torque
Ay requirement below this hp 1s
. 1 4.100 in. Ibs. Depending on
3 : : operating environment. staring
y torque can be two to three tmes
‘ For lemperalures higher than

running tarque.
L
15 [ S I 'of,\ 3 175°F, consull lactory.
Y

**For maximum hose lle. speed
point {2) should be lower than
lemp. adjusted speed point (7).
See example points (1) thru (7).

hp / = o e
®© — 4 A == 4 100 —4—40 (

U
matthen ol

10 7
@""""“"’ '7|® | s [120—1 50
Y
7.5 / v | 140 —1—60
S o
| / A0 ' ]160——70
x5 / . ] :
/' ) | | / X 1175 —+— 80
- I Optimum :
. / Zone -
/ 1
I .
20 . 40 60 80 100
@ rev./mmn
P D TS AR | e 1 N N T
T 100 200 l 300 400 500 600
| hters/min
_—t st
' 20 - 40 60 80 100 120 140 160
gal/min

m—————— ——— —— —_—— - — ——a




PERFORMANCE CHART How To Cacuie Speseoraepome

@ Fiow Requred

@ Required Speed

@ Caiculated Pressure
@ Horsepower Requrred
© Flud Temperature .
® Caiculated Pressure

TYPE SP/80 D Max. Recommended RP M °°

PORTS ASA-150# 3° Displacement perrav.3.08 gal./11.7 liter NOTES:
PUMPHOSE INNER DIAMETER 3.152 inch (80mm) * Mimmum runmng drive 1orque
30 tequirement below this hp 1s
7 8.700 in. Ibs. Depending on
operatng envitonmen(. staring
torque can be two to three imes
running torque.

25 For temperatures higher than
y 175°F, consult laclory.

\ p **For maxsmum hose hie. speed
point (2) should be Yower 1han
A temp. adjusted speed pont {7).
See example points (1} they (7).
20 {

/ / . 3 F c
/ / A 100—3—-40
/] :

-

15
" 120—___sg

- —— B b : =t 140—1— 60

10 / - £
OF 1T— -7~ = 32 160—{—70

%75 L AA i
4 (EK 1 175——4g0
/ | 1 L~ : :
! L~
// 4/11/ Optimum
/ t Zone v
@y .
10 20 30 40 50 60 70 80 90
; rev./min
L " l A l Iy l A ‘ L L i [ 1 l 1 L L L L L J'
g 200 ! 400 600 800 1000
| liters/min
.ﬁ A l l A l A l A i - l M
s0 | 100 150 200 250
‘ gal/min
@




TYPE SP/100

PORTS ASA-150# 4°

How To Calculate Speed Horsepower
@ Flow Required
@ Required Speed
@ Cakutated Pressure
@ Horsepower Required
® Fud Temperature
® Cakulated Pressure
Q@ Max. Recommended RP M °"

i

Dispiacement per rev. 5.25 gal./19.9 liter

PUMPHOSE INNER DIAMETER 3.94 Inch (100mm)

40

NOTES:

* Minimum running drive torque

1 requirement below this hp 1s
12,100 in. Ibs Depending on

operaling environr: ent, starting

torque can be two (o three ime

running torque.

For temperatures higher than

- = - 3 | 175°F, consult tactory.
) " 1 “"For maxmum hose ite, speed
pont (2) shoulid be lower than
% temp. adjusted speed point (7).
) 1 See example points (1} thry (7).
- “@ .F nc
-7‘ 3 S 100—-'*'_._40
1 @
= . 120—"_50
v
140—1—60
160—f 70
3 4 1 175— g0
5 40 50 60 70
@ rev./min
— | M S S | PR | - | PO )
200 400 ) 600 800 1000 1200 1400
i liters/min
llJL‘lell]l:lllj‘ljllLJJlJlll]J_IJLlJ_‘j
50 100 ! 150 200 250 300 350
‘ gal/min
®
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Chemical Compatibility of Buna and Natural Rubber Hose Material

The following, is a partial list of common fluids
which can be handled by WAUKESHA/Bredel
HOSEPUMPS incorporating buna or natural
rubber hoses. Many other liquids can be
handled at a variety of conditions. This list is
intended as a guide only and Waukesha
reserves the right of approval of ali

applications.

Acetone*

Alcohol

Aluminum Chloride
Aluminum Fluoride
Aluminum Hydroxide
Aluminum Sulfate
Ammonium Chloride
Ammonium Hydroxide*
Ammonium Nitrate
Ammonium Sulfate
Amyl Alcohol
Amylether

Barium Chloride
Barium Sulfate
Barium Sulfide
Bismuth Carbonate
Black Sultfate Liquor
Borax

Butyl Ether

Butyi Glycol

Butyl Stearate
Calcium Acetate
Calcium Carbonate
Calcium Ehlorate
Calcium Chioride
Calcium Hydroxide
Calcium Sulfate
Calcium Sulfide

*These fluids require the use of natural rubber hoses

Castor Oil

Caustic Soda
Cellulose Acetate
Copper Chloride
Copper Cyanide
Copper Sulfate '
D.d.t. 2 - Kerosene

. Di-ethyl Amine*

Di-ethyl-ether
Di-ethyl-glycol
Di-iso-propyl-ether
Di-methyl-formamide
Ethanolamine
Ethylcellulose*
Ethylene Glycol
Ethyl Alcohol
Ethyl-propyl-ether
Etrhyl Silicate
Formaldehyde

Fuel Oil

Gasoline 100 Octane
Glycerine

Glycol

Green Sulfate Liquor
Hexane
Hexyl-Alcohol
Isopropyl Acetate*

e —— - = -

Isopropylether
Magnesium Chloride
Magnesium Hydroxide*
Magnesium Nitrate
Magnesium Sulfate
Mercuric Chloride
Mercury

Methanol

Methyl Aniline*
Methyl lodide*
Mineral Qil

Nickel Chioride
Nickel Sulfate
Sodium Acetate
Sodium Bicarbonate
Sodium Chioride
Sodium Cyanide
Sodium Silicate
Sodiun} Sulfide
Sulfate

Talc Slurry

Tallow

Turpentine

Vinyl Chloride*
Water 180 deg. F.
Zinc Acetate

Zinc Ammonium Chiloride

1
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LAKE POLY- - -

AND
ACID PITS



LAKE POLY

This sofid waste management unit (SWMU) was used (and closed) during the
period in which Stepan Chemical Company, Inc. and/or its predecessor National
Polychemicals Inc. owned and operated this facility (1953-1980). The attached
report contains information pertaining to this unit. It was prepared prior to
0lin's acquisition of the property and extracted from those files/records
retained at the facility. Accordingly, 01in cannot attest to the accuracy or
the completeness of the information pertaining to the operation or design of

+this unit. 0Qlin, however, has been advised by ﬁormer Stepan employees that most

of the plant's process wastewaters were discharged through this SWMU.

Stepan Chemical Company, Inc., Edens & Winnetka Roads, Winnetka, I1linois
60093-0000, (312-446-7500) should be contacted for more detailed information
regarding this SWMU. '



ACID PITS

These three solid waste management units (SWMU) were used (and closed)
during the period in which Stepan Chemical Company, Inc. and/or its predecessor
National Polychemicals Inc. owned and operated this facility (1953-1980). The
attéched report contains information pertaining to these units. It was prepared
prior to 0lin's acquisition of the property and extracted from those\fi]es/
records retained at the facility. Accordingly, Olin cannot attest to the
accuracy or the completeness of the information pertaining to the operation or
design of this unit. 0l1in, however, has been advised by former Stepan employees

that most of the plant's process wastewaters were discharged to these units.

Stepan Chemical Company, Inc., Edens & Winnetka Roads, Winnetka, I1linois
60093-0000, (312-446-7500) should be contacted for more detailed information

regarding this SWMU.



POLLUTION CONTROL STUDY

FOR

NATIONAL POLYCHEMICALS INC.

AT

Wilmington, Massachusetts

Job No. E-3341
August 21, 1969

The Badger Company, Inc,
Cambridge, Massachusetts



INTRODUCTION

This report presents a summary of aqueous waste disposal practices and
pollution control recommendations for National Polychemicals Incorporated,
Wilmington, Massachusetts. Contained herein is a deacription of the sewer
systems as well as all processes from which aqueous wastes emanate.
Recommendations are offered which will expedite the design of waste pre-
treatment facilities as required by the Sewerage Divieion of the Metropolitan

District Commission.
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' SECTION I

| SUMMARY AND RECOMMENDATIONS

1.1 SUMMARY

As of August 15, 1969, National Polychemicals Inc. completed a major waste
abatement and segregation program. As a result of the installation of closed
cooling water systems, the volume of aqueious wastes have been reduced by
approximately 90%. All process wastes which previously flowed into the
Aberjona River have been segregated into two separate sewer systems which
discharge into an enclosed acid pit southeast of the plant. The contents of
the acid pit seep into the ground water table. Yard drains and floor drains
from the plant flow ultimately into the Aberjona River. Sanitary wastes are
treated in septic tank-field tile systems. '

National Polychemicals Inc. 's waste segregation project was designed

to abate pollution of the Aberjona River and to prepare for pretreatment of
all process wastes prior to discharge into a new Metropolitan District Com-
mission sewer. Construction of the proposed Metropolitan District Commis-
sion sewer which will be located adjacent National Polychemicals Inc.'s
property is scheduled for completion during mid-1970.

1.2 RECOMMENDATIONS

1.21 Segregation

Floor drains in processing areas should be rerouted into the process
sewer system to eliminate the possibility of a spill reaching the Aberjona
River.

All storage tanks which receive bulk truck shipment of liquid chemicals
should be curbed to prevent contamination of yard drainage from spills
which occur during unloading. Curbed areas should be drained to the
process sewer system. (Ref. Fig. I)

1.22 Preparation for Pretreatment

At the present time it appears that at least flow equilization and neutrali-
zation of process wastes will be required as a prerequisite for dischary-
into the Metropolitan District Commission sewer system. Additionalle,
it appears that a rationally designed oil interceptor should be jnctailnd

thr srard drsinare sawer systeam to pravent floatine materianl fram ronc'in
tlhn AbMmnawlimema MNVieenw
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1.22 Preparation for Pretreatment (cont'd)

To expedite the design of adequate pretreatment facilities a waste
survey should be initiated as soon as possible. The following tests
"should be completed on the effluent from the process sewers and the
yard drain sewer.
Flow rate
pH
Alkalinity
Acidity
Suspended Solids (before and after neutrali-
zation with sodium hydroxide and calcium
hydroxide)
Oil and Grease
COD
BOD

Since the wastes emanate from batch or semi-batch operations the
analyses should be performed on composite, flow proportioned samples.
Laboratory analyses should conform to methodology presented in
Standard Methods for the Examination of Water and Waste Water, 12th Ed.

A.P.H.A., Inc. (Ref. Appendix)




SECTION II

DISCUSSION

2.1 SEWER SYSTEM

National Polychemicals Inc. has undertaken a project to segregate plant sewer
systems. The new sewer systems were completed August 15, 1969. There

are now three distinct sewer systems consisting of a sanitary sewer system,
process sewer system and a yard and floor drainage sewer system. (Ref, Fig. L

Sanitary sewage from various locations flows via the sanitary sewer to septic
tanks for gross solids removal. The effluent from the septic tanks is allowed
to leach into the ground by means of conventional tile field systems.

H A new 4' - 6" acid sewer system of Bondstrand series 5000 epoxy has been
installed to handle concentrated acid wasted from plants C-1, C-3 and Bldg. 17.
The strong acid wastes from the new acid sewer are discharged into the acid
pit southeast of the plant. Construction of the new acid system was completed
August 15, 1969. (Ref, Dwg. E-3191-240A) -

A dilute waste system of cast iron and vitrified clay has been installed and is
‘MBused to collect all process wastes other than strong acids. This dilute wasle
Jlsystem also empties into the acid pit southeast of the plant.

M All yard drainage and process area floor drainage is collected in trench drains
Mand is discharged to a sewer which has been installed in the area where Lake
Poly used to be. The yard and floor drainage system was completed August 15,
W8 1969. The yard drainage system discharges into the creek which subsequently
t@flows into the Aberjona River. (Ref. Dwg. E-3191-240A)

Three acid pits with a total surface area of about one half an acre are situated
on an east-west line 400 ft. south of the National Polychemicals Inc. railroad
spur. The center, and largest, pit has been used to contain acid wastes from
the Kempore process. The liquid level in the pits appears to be about 10 ft.
below grade. The east and west pits =xhibit emergent vegatation and algal
growths. Due to the acid environment there is apparently no life in the center
pit. Since the average rainfall in New England exceeds evapo-tranpiration by
approximately 20 inches per year and there are no outlets, the contents of the
acid pits probably leach into the ground water table. (Ref. Dwg. E-3191-240A)

2.2 SOUNCES OF WASTES

2. 21 Sanitary Wastes
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2.21 Sanitary Wastes (cont'd)

office personnel and 53 production personnel use these fixtures on a
daily basis. The sanitary systems flow into two septic tanks and sub-
sequently into leaching fields. :

2.22 Process Wastes

At present National Polychemicals Inc. is operating four processes
and a coating manufacturing facility., By December 1, 1969 a fifth
process facility will be in operation. The following is a synopsis of
the processes with particular attention given to the wastes emanating
from each process.

2.23 Process Descriptions

Opex, Process (Ref. Dwg. E-3341-101A) /Dxmtropentamethylenctctranum.

(DNPT)/ is a light yellow, slightly water soluble solid used as a blowing
agent in the production of expanded rubber compounds. National Poly-
chemicals Inc. produces 1.2 x 106 lb/yr of DNPT in 4-5 batches per 24
hours, six days per week.

Anhydrous ammonia and formaldehyde are reacted in an agitated batch

type reactor fitted with an external pump through cooler to form 30%
solution hexamethylenetetramine (HEXA). Upon completion of the reaction
in plant B the HEXA solution is pumped to a storage tank located in plant A.
HEXA and sodium nitrite are mixed in a cooled, covered compound tank.
The contents of the compound tank are pumped to one of two agitated DNPT
reactors which is charged with cilute hydrochloric acid and ice. As the
temperature of the reactor drops DNPT percipitates out of solution. Upon
completion of the reaction the contents are pumped to one of two pan filters.
The product DNPT which is retained on the filter is washed with water and
manually transferred into drying pans, dried and packaged.

The f{iltrate from the pan filter which has a pH of approximately 4 and
contains sodium chloride, sodium nitrite, formaldehyde, and traces of
hydrochloric acid, hexamethylenetetramine, DNPT and process oil is
discharged into a retention tank where the remaining DNPT is floated off.
The aqueous underflow from the retention tank is discharged to the dilute
process sewer and subsequently flows into the southeast acid pit.

From material balance calculations approximately 103, 000 1b/mo sodium

chloride, 18, 500 1b/mo formaldehyde and 10, 000 1b/mo sodium nitrite
are sewered from the Opex Process.

I1-2



2.23 Process Descriptions (cont'd)

Kempore Process (Ref. Dwg. E-3341-101B) National Polychemicals
Inc. produces 1,6 - 1.8 x 10° 1b/yr of Kempore (Azodicarbonamide)
which is a slightly water soluble, orange-yellow solid used as a rubber
blowing agent. Production of Kempore is a semi-batch operation executed

on a 24 hour basis 5-6 days per week.

Liquid chlorine and urea are reacted in a batch reactor located in plant
C-3 to produce monochlorourea (MCU). MCU is stored in a day tank
prior to a reaction with 30% sodium hydroxide in a titanium pipe reactor.
The effluent from the titanium reactor is discharged into an agitated,
cooled reactor where 66° Be' sulfuric acid is added producing large
quantities of CO, which are vented to the atmosphere. The contents of
the reactor are pumped to an open pan filter where a 3.0% hydrazine
solution is recovered in the filtrate stream. After manual washing of
the filter cake consisting of sodium sulfate and sodium chloride, the cake
is dumped into an agitated salt solution tank. The salts are dissolved into
hot water in the salt solution tank and discharged to the dilute process
sewer which flows to the southeast-acid pit.

From material balance calculations approximately 300, 000 1b/mo sodium
sulfate and 305, 000 1b/mo sodium chloride are sewered from the hydrazine
production section of the Kempore Process.

The 3.0% hydrazine filtrate solution is stored in day tanks outside plant
C-3 and C-1. Hydrazine solution is pumped to plant C-1 into one of

three reactors where sulfuric acid is added to form hydrazodicarbonamide
(HDCA) in slurry form. HDCA is {filtered on a rotary drum vacuum f{ilter
to increase the HDCA concentration. The filtrate containing sodium
chloride, sodium sulfate, urea and ammonium sulfate is filtered and dis-
charged to the dilute process sewer.

The 20% slurry of HDCA is pumped into a water cooled, agitated reactor,
where sulfuric acid and sodium chlorate are added forming a heavy slurry
of azodicarbonamide. The azodicarbonamide slurry is vacuum filtered,
dried and packaged. Filtrate from vacuum filter containing sodium sulfatec,
urea, azodicarbonamide and 4-8% sulfuric acid is filtered and discharged
to the process acid sewer.

From material balance calculations approximately 40,000 lb/mo sodium
sulfate, 164,000 1b/mo ammonivum sulfate, 101,000 1b/mo urea, and
24,000 lb/mo sulfuric acid are contained in ‘he combined filtrate strecams.



2.23 Process Descriptions (cont'd)

Wytox Process (Ref. Dwg. E-3341-101C) Wytox, a liquid phoaphite
rubber stabilizer is produced 2-4 days per week on a batch basis amounting

to one million lb/yr.

Phsophorous trichloride, paraformaldehyde and nonylphenol arc reacted
in an agitated vessel located in plant C-1. During the reaction 16, 000
Ib/mo hydrogen chloride gas evolves which is scrubbed and sewered to
the acid sewer. Upon completion of the reaction the entire contents of the
reactor are pumped into drums for shipping. With the exception of the
scrubber liquor, there are no waste process streams which are sewered.

Wytox ADP-X Process (Ref. Dwg. E-3341-101D) Wytox ADP-X
_/_Bioctyldiphenylamine (DODPAI.’ a dark colored resinous solid is produced
3 to 5 days per week on a batch basis in plant B. National Polychemicals
Inc. 's total production of DODPA is approximately 600,000 1b/yr.

Diphenylamine (DPA) and diiscbutylene (DIB) undergo a Friedel-Crafts
reaction through the use of an aluminum chloride catalyst. DPA and
DIB are reacted with the catalyst in an agitated reactor. The reactor
is fitted with a condenser and condensate drum to reflux the DIB. When
the reaction has been completed, the aqueous and organic layers are
allowed to separate. The aqueous layer containing sodium chloride,
aluminum hydroxide, DODPA and DIB is sewered to the dilute process
sewer. The organic layer is washed twice with water. Both washes are
also discharged to the dilute process sewer. Following the two washings
the reactor is placed under a vacuum by means of a steam jet. While
under vacuum the DIB is distilled into the condensate drum leaving DODPA
in the reactor. The tar-like DODPA product is discharged from the
reactor and is allowed to solidifv prior to grinding and packaging.

From material balance calculations approximately 19,000 lb/mo diisobutylen
1,250 1b/mo aluminum hydroxide and 2, 400 1b/mo sodium chloride are
discharged to the process sewer from the Wytox ADP-X Process.

O.B.S.H. Process (Ref. Dwg. E-3341-101-E) As of December 1, 1969,
National Polychemicals Inc. expects to be producing 300,000 Ib/yr of
oxybissulfonylhydiazine (OBSH) in plant 17. OBSH, a rubber blowing agent,
will be produced 5 days per week on a 24 hour basis.

.

'ﬂ.':“:fh"r'.' ool i) sroa e

Diphenfloxide and chloro;ulfonic acid will undergo a quench reaction
producing hydrogen chloride gas, oxybissulionylé&fé&'(ODSC), a white
water insoluble solid, and a 15-20% sulfuric acid solution. The hyrrogen
chloride gas is to be scrubbed and recovered for reuse. The 15-20%
sulfuric acid solution will be discharged into the new acid sewer which
flowe to the acid pit southeast of the plant. Proceas wasre data i« hoine

devnloped in a pilot plant facility.



2.23 . Process Descriptions (cont'd)

O.B.S.H. Process (cont'd) - The OBSC is to be reacted with a hydrazine
solution to form OBSH. The solid OBSH is to be filtered, dried and
packaged. Filtrate from the product will be pumped to the Kempore
Process for reuse.

Coatings National Polychemicals Inc. prodﬁces numerous coatings
for rubber products. These coatings are compounded on a batch basis

from the following chemicals:

Bentone
Santocel
Ufamite MM 67
Toluene
Butylacetate
Acrylic Resins

" Maleic Anhydride
Glycerine
Fatty Amines
Silicone
Monoethanolamine
Mineral Qil

The production of the coatings is a non-aqueous operation without
waste.

2.24 Cooling Water System

Field data has revealed that normal cooling water demands are 375 gpm
with a peak demand of 555 gpm. Until recently, city water was used for
cooling on a once through basis and sewered ultimately to the Aberjona
River. Installation of a multi-tower closed cooling water system with a
design capacity of 700 gpm was completed August 15, 1969.

The cooling towers associated with plants A, B and C-1 are to opcrate

at a high number of cycles of concentration. Minimal blowdown to the
process sewer will occur on a periodic basis. Cooling water from the
plant C-3 cooling tower is to be used in the hydrazine scrubber (Kempore
Process) which discharges to the process sewer and will therefore provide
a 20 gpm purge for the plant C-3 cooling system.

Chemical treatment of the cooling water will be accomplished on a contract
basis with a chemical supplier. The corrosion inhibition chemicals have
not been selected; however, it appears than an inorganic.organic zinc
inhibitor or an entirely organic inhibitor system-will be used.

II-5



2.25 . Boiler Systems

National Polychemicals Inc. is presently operating 15 psi boilers with a
total capacity of 450 horsepower and 150 psi boilers with a total capacity
of 135 horsepower. Softened city water is used for make up water.
Proprietary chemicals contalning amines are used for boiler scale
control. Solids in the steam drum are controlled through periodic
manual blowdown to the process sewer,

2.26 Yard and Floor Drainage

Yard drainage and floor washings from an area of undetermined size arec
sewered via the Lake Poly sewer. Contaminants from roadways, unloading
areas and process areas are likely to appear in the effluent from the Lake
Poly sewer system. Significant amounts of pollutants are likely to emanate
from truck unloading stations such as the nonylphenol tank a.nd process area
floor drains as a result of spxlls-

-

The Lake Poly sewer now flows into an oil basin which is capable of re-
moving gross amounts of light insoluble material. The underflow from
the oil basin flows into a creek and subsequently the Aberjona River.
(Ref. Dwgs. E-3191-.240A and 232A)

2,3 METROPOLITAN DISTRICT COMMISSION SEWER SYSTEM

During the summer of 1970 a Metropolitan District Commission sewer is to

be extended along National Polychemical Inc. 's property. (Ref. U.S5.G.S. Map)
The sewerage division of the Metropolitan District Commission will accept
sanitary sewage as well as industrial wastes in the Metropolitan District Com-
mission sewer system as long as the wastes con.form to the following rules and

regulations.

RULES AND REGULATIONS
COVERING

DISCHARGE OF SEWAGE, DRAINAGE, SUBSTANCES OR WASTES

Pursuant to authority and in compliance with the directive of the Massachu-
setts Legislature as found in Massachusetts Acts of 1945, Chapter 705, Section 1.,
the Metropolitan District Commission, at its regular meetings on August 5 and i,
1948, voted to establish the following rules and regulations covering the dischara~
of sewage, drainage, substances or wastes into any sewer under its control, or
any sewer tributary thereto, with the North Metropolitan Sewerage District or
the South Metropolitan Sewerage District.

Atlertion (s invited to the fact that the above referred to iecialatine
widar thas failnrn on tha part of anw ranicipnlity to commply with tha folleiee o
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MDC Rules and Regulations (cont'd)

1. No municipality shall discharge or cause or allow to be dischargecd
into any sewer under the control of the Metropolitan District Commission, or
any sewer tributary thereto within the North or South Metropolitan Sewerape
Districts, any sewage, drainage, substances or wastes containing caustic
alkalinity, calculated as CaCOj (calcium carbonate), in excess of 75 parts per
million by weight, in volumes which may be determined by the Metropolitan
District Commission to be excessive.

2. No municipality shall discharge or cause or allow to be discharged
into any sewer under the control of the Metropolitan District Commission, or
any sewer tributary thereto within the North or South Metropolitan Sewerage
Districts, any sewage, drainage, or substances or wastes containing unsaponificd
greasy or fatty matters in volumes which may be determined by the Metropolitan
District Commission to be excessive. '

3. No municipality shall discharge or cause or allow to be discharged
into any sewer under the control of the Metropolitan District Commission, or any
sewer tributary thereto within the North or South Metropolitan Sewerage Districts,
any sewage, drainage, substances or wastes containing suspended solids in excess
of five hundred parts per million by weight in volumes which may be determined
by the Metropolitan District Commission to be excessive, or any matters in such
volumes as, in the opinion of the Comimission, may tend to obstruct or impede
the flow in the sewers, or be injurious to the sewers, pumps or other portions
of the sewerage systems or be likely to create a nuisance or a hazard within
or without said sewers. :

4. No municipality shall discharge or permit to be discharged into any
sewer under the control of the Metropolitan District Comsmission, or any sewer
tributary thereto, within the North or South Metropolitan Districts, free mineral
acids in quantities which the Metropolitan District Commission determines to be
excessive.

5. No municipality shall cause or allow to be discharged into any sewer
under the control of the Metropolitan District Commission or any sewer tributary
thereto within the North and South Metropolitan Sewerage Districts, any sewage,
drainage, substances or wastes from an industrial or manufacturing plant unless
measuring devices or other means of measuring the flow of the sewage, drainage.
substances or wastes are provided at the request of and in accordance with the
approval of the Metropolitan District Commission, ‘and the reccrds of flow from
such measuring devices shall be furnished the Metropolitan District Commission
upon request therefor.

6. All applications to discharge any sewage, drainage svhetarene o
wastas directly into any sewer under the control of the Metropoliton Dictric:

Comminninn aha1l ha accompanied by an apreement sioned jnintly Dy the oo



MDC Rules and Regulations (cont'd)

of the industry contributing such sewage, drainage, substances or wastes and a
representative of the municipality in which the connection is located who is
authorized to sign agreements on behalf of the said municipality stating that

the manufacturer or industry in question agrees to abide by all rules and regu-
lations of the municipality and the Metropolitan District Commission and that

the owner of the industry will provide suitable devices or other means of measurin
the flow of the sewage, drainage, substances or wastes and will provide such work
for the preliminary treatment of the sewage, drainage, substances or wastes as
may be required by the Metropolitan District Commission.

7. No municipality shall discharge or cause or allow to be discharged
into any sewer under the control of the Metropolitan District Commission or
any sewer tributary thereto within the North or South Metropolitan Sewerage
Districts, any sewage, drainage, substances or wastes which are of an explosive
or inflammable nature. .

8. Municipalities will be held responsible for the enforcement of Section 2
of the rules and regulations of the Massachusetts Department of Public Safety
necessitating that garages and other establishments where gasoline is used and
which are connected with the public sewers in the North or South Metropolitan
Sewerage Districts be supplied with a suitable trap or separator. Such traps and
separators shall be subject to the approval of the Metropolitan District Commissin

9. No municipality shall contract for the building of additional sewerage
works contemplated for connection into the Metropolitan Sewerage System until
plans and specifications covering such works are submitted to and approved by the
Chief Sewerage Engineer of the Metropolitan District Commission, and notice
is hereby given that the Metropolitan District Commission will not approve, except
under extraordinary conditions, any warks designed on the so-called combined
system or the discharge of processing or condensing water which the Department
of Public Health determines is sufficiently free from contamination to permit its
discharge into the nearest water course.

10. No municipality shall discharge or permit to be discharged into the
Metropolitan Sewerage System, or tributaries thereto, sewage, drainage, sub-
stances or wastes containing amounts of ground, tide, or river water determined
by the Metropolitan District Commaission to be excessive.

* Now Section 28 of Form F.P.R.-14 of the Rules and Regulations of the Board
of Fire Prevention of the Department of Public Safety.
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Process Sewer System Plant A

Process Sewer System Plan and Details Plant B
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BURIAL TRENCH IN THE VICINITY OF THE EAST AND WEST WAREHOUSES

- This solid wasfe management unit (SHMU) was used (and closed) during the
period in which Stepan Chemical Company, Inc. and/or 1ts predecessor National
Polychemicals Inc. owned and operated this facility (1953-1980). Accordingly,
Olin cannot attesf to the acCuracy or the completeness of information pertaining
to the operation or design of this unit. Olin, however, has béen advised by
former Stepan embonees that possibly 30-100 1b. drums of aluminum chloride and

7 drums of Kempore (azod1carbonamide) may have been disposed in this unft.

Stepan Chemical Company, Inc., Edens & Winpetka Roads, Winnetka, Illinois
60093-0000, (312-446-7500) should be contacted for more detailed information

regarding this SWMU.



DRUMS NORTH OF LAGOON 11

This solid waste management unit (burial trench) was used (and closed)
during the period in which Stepan Chemical Company, Inc. and/or its predecessor
National Polychemicals Inc. owned and operated this facility (1953-1980).
Accordingly, Olin cannot attest to the accuracy or the completeness of
information pertaining to the operation or design of this unit. O0lin, however,
has been advised by former Stepan employees that possibly drums of Opex 93
(dinitrosopentamethylenetetramine) and Kempore (azodicarbonamide) may have been

disposéd of in this unit,

-

Stepan Chemical Company, Inc., Edens & Winnetka Roads, Winnetka, Illinois
60093-0000, (312-446-7500) should be contacted for more detailed information
regarding this SWMU. '



OPEX VICINITY OF LAGOON I

This solid waste management unit (SWMU) was used (and closed) during the
period in which Stepan Chemical Company, Inc. and/or its predecessor National
Polychemicals Inc. owned and operated this facility (1953-1980). Accordingly,
01in cannot attest to the accuracy or the completeness of the information
pertaining to the operation or design of this unit. - 01in, however, has been
advised by former Stepan employees that possibly Opex
(dinitrosopentamethylenetetramine) material may have been disposed of in this

area.

Stepan Chemical Company, Inc., Edens & Winnetka Roads, Winnetka, Illinois
60093-0000, (312-446-7500) should be contacted for more detafled information
regarding this SWMU.



OPEX DRUMS HEST OF WEST WAREHOQUSE

This solid waste management unit (buria1 trench) was used (and closed)
during the period in which Stepan Chemical Company, Inc. and/or its predecessor
National Polychemicals Inc. owned and operated this facility (1953-1980).
Accordingly, 01in cannot attest to the accuracy or the completeness of the
information pertaining to the operation or design of this unit. O0lin, however,
has been advised by former Stepan employees that possibly 100 drums of Opex

(dinitrosopentamethylenetetramine) may have been disposed of in this unit.

Stepan Chemical Company, Inc., -Edens .& Winnetka Roads, Winnetka, IT1linois
60093-0000, (312-446-7500) should be contacted for more detailed information
regarding this SWMU.



SEPTIC TANKS



QUESTION 1:

SWMU:

b)

c)
d)

e)

f)
g)

Septic Tank (Three active: 1) west of pilot plant, 2) south of boiler
house, 3) between east and west warehouses

Type of Unit: Septic Tank

Dimensions: 1) 9 ft, x 6 ft. x ? plus drain field - see attached drawing
2) Unknown _
3) Unknown

Information on how unit was designed, constructed, operated and maintained:
Unknown - see attached Drawing A for Unit 1.

Date in use: Unknown to present
Quantity and Type(s) of wastes managed in unit: Sanitary

Releases of hazardous wastes or hazardous constituents: None to the best of
our knowledge

Information, data and documentatiqn concern1ng any releases: None

Corrective actions: None required

For more detailed information pertaining to the design, construction,
operation, mainterance or regarding any possible releases prior to Olin's
acquisition on September 15, 1980, please contact Stepan Chemical Company,
izg.;sogfens and Winnetka Roads, Winnetka, Illinois 60093-0000, (312)



INACTIVE SEPTIC TANKS

TILE FIELD SOUTH OF PLANT A, TILE FIELD EAST OF PLANT B

These solid waste management units (Septic Tanks) were used (and closed)
during the period in which Stepan Chemical Company, Inc. and/or its predecessor
National Polychemicals Inc. owned and operated this facility (1953-1980). The
attached drawings contain information pertaining to these units. They were
prepared prior to Olin's acquisition of the property and extracted from those
files/records retained at the facil#tj{- According]y. 0lin cannot attest to the
accuracy or the completeness of the information pertaining to the operation or
design of these units. The volume and composition of material discharged to
these two as well as other "septic type fie1ds"'that have been uncovered during

plant construction excavations is unknown.

Stepan Chemical Company, Inc., Edens & Winnetka Roads, Winnetka, I1linois
60093-0000, (312-446-7500) should be contacted for more detailed information
regarding this SWMU.



PCB CAPACITOR FIRE. .



QUESTION 2:

Other units that hold or have held hazardous substances and from which there
have been releases of hazardous constituents: PCB capacitor

b)

c)
d)
e)

f)

g)

Type of unit: Electrical Capacitor
Dimensions: Unknown
Dates in use: 01/01/65-8/24/85

Quantity and types of hazardous substances managed in unit: 16.4 kilograms
of PCB;s

Dates, quantity and types of any known releases: August 24, 1985 capacitor
ruptured and spilled material also minor fire erupted

Information, data, documentation concerning any releases: Analysis of spill
area after cleanup is attached

\
Corrective actions (completed or underway): Capacitor removed and sent
offsite for disposal. Emergency contractor (Clean Harbors, Inc.) performed
cleanup of .area and material immediately after failure. DEQE and NRC
notified. Fire Department and ‘MA DEQE responded.
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51 Eames Street
Wilmington, Mass 01887
Attn: Brenda

Dear Brenda:

Enclosed please find the results of the analysis Clean
Harbors, Inc., has performed for you.

If there are any questions please feel free to contact me
at our Boston office number (617)269-5830.

Sincerely,

Cy@&awq_ ﬁlizzzéakrdlﬁi
Fran Matuszewskl
Environmental Field Chemist

AD/1lc

24 HR.SERVICE (24 HR RIOFACT
017-585-5111 P2.0. 30X 193 * KINGSTON, MA 02364 401-438-50600
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Clean Harbors, Inc.
100 Joseph St.
P. 0. Box 193
Kingston, MA 02364

——

eanHarbor

OF NATICK, INC.
REPORT OF ANALYSIS

Sample Identification: 0)in corp

Wilmington, MA PCB Wipe Samples

Date Received:

- 8/30/85

Attn: Mr. Robert Remmes CHNA Lab #:__ 15415-1542¢4
P. 0. #: Willett
Job # 7852K
Sample Total PCB's* Size of Sample Extraction Analysis
ldentification MDL (ug/100 cm?) Conc. (ug/100 cm?)  Area (cm?) Date 'Date
A 0.036 8.9 1394' 9/5/85 9/26/85
B 0.036 w0 1394 9/5/85 9/26/85
c 0.027 78 . 1858 9/5/85 9/26/85
D 0.036 17 1394 9/5/85 9/26/85
E 0.036 340 1394 9/5/85 9/26/85
F 0.036 190 1394 9/5/85 9/26/85
G 0.027 2,400 1858 9/5/85 ' 9/26/85
H 0.036 6.1 1394 9/5/85 9/26/85
K 0.054 27 929 9/5/85 9/26/85
L 0.015 3.8 3226 9/5/85 9/26/85

This laboratory follows quality assurance/quality control procedures outlined
in EPA Publication EPA-600/4-79-019 "Handbook for Analytical Quality Control

in Water and Wastevater Laboratories” March 1979 and specific QA/QC requirements
of the procedures listed.

Notes *Aroclor 1016

NATICK
617-655-8803

The information contained in this report -

is to the best of my knowledge, accurate
and conple

Per/Date‘D(_/C-uj [ /i:é /2 /g/ {

David E. Newton
Laboratory Manager

5 STRATHMORE ROAD * NATICK, MA 01760

Be35100

617-431-7642



PLANT B TANK .FARM AND. VICINITY



QUESTION 2:

Other units that hold or have held hazardous substances and from which there
have been releases of hazardous constituents: Plant B Production Area and Tank

Farm

b) Type of unit: Six carbon steel.rls,OOO-gallon. Concrete dike installed in
1981, Other smaller tank(s) may have been utilized for processing/storage
in this area .

Dimensions: Dike for 6 15,000-gallon tanks approximately 26 ft. x 35 ft. x
1.5 ft.

c) Dates in use: Unknown-Current
d) .Quantity and types of hazardous substances managed in unit: Unknown

e) Dates, quantity and types of any known releases: Undocumented reports of
releases in 50's and 60's of diisobutylene, diphenylamine,
dioctylphthalate, dioctyldiphenylamine. Believed to be source of ‘seep
along east side of plant,

f) Information, data, documentation concerning any releases: None

g) Corrective actions (completed or underway): Interceptor well system was
installed in 1982 and lacated to east of tank farm by small drainage ditch.
Consists of 4 pumping wells of 1-2 gpm each, separation tank, skimmer for
nonaqueous phase 1liquids and carbon treatment of water phase prior to
in-plant usage. Interceptor well system described under Question 1, SWMU.
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SUBJECT:
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DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING
Civision of Solid and Hazardous Waste

MEMORANDUM

Madeline Snow Date: June 4, 1986

Helen Waldorf %NJ
Olin Chemcial, Wilmington |,

1) Status under DWPC

A'

Peter Dorre of DWPC was notified by Olin of a proposed plant
shut-down scheduled for September. David Vaughan of Olin
Chemcial in Tennessee [(615) 336-4000] is arranging a meeting
to discuss future permitting requirements.

At the moment Olin has an NPDES permit for cooling water.
They also have a remedial action plan, apparently under

DWPC regulations, to treat the groundwater, which is
contaminated primarily with phthalates and a variety of salts
and sulfates. Treated groundwater is cycled into the plant
process to cool pump seals. Since the water becomes "part
of the process" and is now defined as an industrial waste,
Olin is permitted to discharge the effluent to the WRA (MDC)
sewer.

When the plant shuts down, Olin will discontinue their cooling
water NPDES permit. Peter Dorre indicates that groundwater .
pumping and treatment will have to continue to prevent con- ?f
taminated groundwater from leaching into the "Fast Drainage
ditch". However, treated groundwater will no longer have

an "industrial process' to go through. As a matter of policy,
WRA (MDC) will probably not let "clean" water, e.g. treated
groundwater be discharged to its sewer system. Therefore

Olin will probably have to apply for a groundwzter discharge
permit or a surface water NPDES permit. In view of the

public awareness of hazardous waste issues in the Aberjona

River watershed, this may be a very sensitive undertaking.

The remedial action plan does not deal with on-site residuals
issues. There is also a known "hot-spot" of chromium on the
site. '

2) Status under 21C

A.

B.

0lin filed a part A application for interim status and on
August 7, 1985 we called their part B license application.

On April 4, 1986 Olin requested a change of status to generator,
asked that the part A be withdrawn, and submitted "closure
plans'" for drum and tank storage. The two lagoons (which



. <OOW/ULlall GlSINLCEL
June 4, 1686
Page 2 .

3)

-

are now lined), and sludge landfill], so far as I know,
have never been regulated as hazardous waste "units'.

C. 1Ida Barbroudi says Olin is to be inspected next week by
Joe Crossen to check the drum storage and tank storage
closures. Technically, under '21C, the lagoons and sludge
landfill were not "regulated units" and therefore not
regulable under 21C, unless we show the lagoons and landfill
should have been regulated as interim status units. Under
HSWR, however, (1984 RCRA amendments) EPA (not us) could
decide to regulate lagoons in the future.

Status under 21E

A. To date this site has not been regulated under 21E. As
you know we recently activated our FIT to do an updated
Site Inspection Report under our MSCA program. Harish Panchal
will be coordinating that task.

It ‘appears that there are several ways to handle the Olin site:

cc:

1) DWPC would retain the lead in monitoring on-site groundwater
treatment based on existing permits and anticipated new permits ;ﬁL
for treated groundwater., This alternative would not deal .

. with issues such as on-site residuals, the lagoons and the *
sludge disposal landfill,

2) #Me could attempt to show that the lagoons and/or the landfill
wshould have been interim status units. If successful, closure
amder 21C could be required. If unsW¥ccessful, however,
the site would still be in limbo under EPA's new HSWA policies.

3) dNotify the company under 21E and require the company to do
.a comprehensive site assessment, before the property changes
hands. The disadvantage in this alternative appears to
be one of staff resources. This project could easily gobble
up 50% of one staff person in either the regional or Boston
office.

- 4) Under a combinatioe of #1 and #3 "share the work": DWPC

~ would retain the lead to deal with the groundwater contamination

" treatment program. The 21E part would deal only with those
dssues not addressed by the company in the past under other
programs - e.g. the on-site residuals, the lagoons and the N
landfill. This alternative would have a possible disadvantage o
in permitting the discharge of effluent from groundwater
treatment at a site being assessed for hazardous waste issues.

Peter Dorre, DWPC .

Ida Barbroudi, NERO
Steve Dreeszen, Boston
Jude Hutchinson, Boston
Bob Cleary, Boston
Harish Panchal, Boston
Rodene DeRice, NERO



TELEPHONE CONVERSATION MEMORANDUM

crient _MDEAE PROJ. No. __ 5008810
PROJECT _OlinChemical Company DATE 9/23/86
TIME
CALL TO/FROM Mrs. Belmore REPRESENTING Wilmington Environmental
| Conservation
PHONE No (617) 658-4259

SUMMARY OF CONVERSATION:
No information on site-specific activities
Have responded to situations when fires and gas releases have occurred
No knowledge of end,species, or groundwater use

No site specific information

COPIES TO: BY: >é%

David B. Tompkins

WEHRAN ENGINEERING

CONSULTING ENGINEERS




TELEPHONE CONVERSATION MEMORANDUM

SONHGD

CLIENT Mass DEQE PROJ.. No.
 PROJECT Olin Chemical DATE 9/11/86
| CALL TO/FROM _DenaFactor REPRESENTING  Hartford Insurance Co.

>HONE No. ._(617) 726-7550

SUMMARY OF CONVERSATION: ,

On June 16, 1978 a contractor was overcome by toxic fumes which were venting fumes,
from the blowing agents used in the manufacturing process. Exposure to the fumes
caused his subsequent fall from the roof of the building he was working on.

Case settled on August 4, 1986 out of court. Hartford payment of $946,000 to -injured

party.

Hartford Case # 334 L 22600
Insured: Stephan Chemical Company

i ¢ {,\ I/’T—""'_—_'[, '
"OPIES TO: By: _JJ)avo D lorplien
L 4
David B. Tompkins

WEHRAN ENGINEERING

CONSULTING ENGINECLRS




TELEPHONE CONV

ERSATION MEMORANDUM

CLIENT MDEQE PROJ. No.. 50086.10
PROJECT Olin Chemical Company DATE 9/23/86
TIME

REPRESENTING DWPC

CALL TO/FROM  Peter Dorre

PHONE No. (617) 292-5665

SUMMARY OF CONVERSATION:

DWPC - responsible for all activities other than those affected by RCRA Regulations

DWPC has been involved in remedial activities and plan approvals for reconstructions, ground-
water interceptor, monitoring activities, etc.

Upon closure of site, Olin has applied for surface water discharge permit to release treated

groundwater. No decision as of yet.

£xcavation not deemed feasible due

to high volume of material.

§ Area contaminated by organics,not well defined (around storage tanks).

#Inorganics, biggest concern at site is
¢ south ditches and interceptor wells.

COPIES TO:

ammonia. Ammonia detected in high concentration in

BY: o

David B. Tompkins

WEHRAN ENGINEERING
CONSULTING ENGINEERS
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8) BAMES STREET, WILMINGTON, MA 01887

January 12, 1983

Mr. llans Bonne

The Cammormwealth of Massachusetts
Division of Water Pollution Control
Orne Winter Street

Boston, Massachusetts 02108

Dear Mr. Bonne:

This letter serves as an update on the status of the Remedial Measures Program
at the Wilmington plant.

As noted in the Amendment to the Administrative Order, Lagoon No. 2 cleanout has
been campleted. The schedule for placement of a new liner in Lagoon No. 2 has
not been established. Our plan and schedule for installation of the liner system
will be submitted to the Division at least 60 days prior to the date we plan to

install the liner system.

Operation of the Interceptor Well System continues. . We are in the process of _
finalizing plans for installation of a pump to include Well 2A in the Interceptor
Well System. In addition, we are in the process of campleting plans for installa-
tion of the skimming system for renoval of the organic materials collected in the
separation tank.

The excavation of contaminated soil along the East Drainage Ditch was campleted on.
December 10. The contaminated soil was shipped off-site for disposal in the hazardous
waste landfill of SCA Inc. in Mocdel City, New York. The excavated soil was replaced
with clean stone. We will maintain the absorbtent barriers along the East Drainage
Ditch and continue to maintain routine cbservations of the area.

Replacement of five manholes in the in-plant non-sulfate sewer line under the Phase I
program was canpleted on December 30, 1982. Repairs to two sections of broken sewer
line were campleted on December 30, 1982 and the third section was completed Jaruary 7.
In addition to the scheduled repairs under Phase I, repairs were also made to several
sections of the in~plant sulfate process sewer line. We are now in the process of de-
.veloping a plan and schedule for Phase II repairs which will be submitted to your
office by February 28, 1983.

The fourth quarter sampling and analysis of sixteen existing wells and four surface
water stations for the parameters shown in Table I of the Amendment was completed

on w,_maz. Results of this monitoring program are included in attached

O L 1 N C OR P ORAT! ON



Tables 1 and 2. It is too soon to show any significant changes in the ground-ater
quality due to implementation of our remedial measures. We will continue thenoni- .
toring program in 1983 with sampling to be conducted in the second and fourth

quarters,

If additional information is required on any of the above, please contact Mr.
James Martucci at 617/933~4240 or David Vaughn at 615/336-4556. -

At} Ve

Ronald J.
Plant Manager

RIMc/bab
Attachment

cc: M.R. Sokolowski, Olin-Stamford
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P.O. BOX 248. CHARLESTON, TENNESSEE 37310, (818} 336-2251
July 2, 1982 RECEIVED
JUL 421982

Mr. Hans Bonne, P.E. I NODLW

The Commonwealth of Massachusetts V. NORWOORD
Division of Water Pollution Control

One Winter Street

Boston, Massachusetts 02108

Dear Mr, Bonne:

On March 18, 1982, a report on the four-season ‘"Hydrogeologic
Investigation® of the Olin-Wilmington facility was submitted to the
Massachusetts Division of Water Pollution Control. A proposed schedule for
implementation of the recommended remedial measures was included with the Mirch
18 letter. Although the proposed implementation schedule has not been fully
approved, the fo]]ow1ng is provided as an update on the status of the remedial
measures outlined in the schedule. ,--

An Engineering Plan for the Interceptor Well System was submitted to your
office on March 25, 1982. The Plan was approved by a letter dated April 20
subject to several provisions, one of which was that approval be acquired from
the Metropolitan District Commission for discharge of the effluent to the MDC
system. The MDC did not rule in favor of this discharge. This has resulted in
a delay of implementation of this remedial measure. Installation of the
Interceptor Well System has been completed, however, the ultimate deposition of
the discharge from the System is still under evaluation. A revision of the Plan
outlining the result of this evaluation and addressing additional provisions
outlined in your letter of April 20 will be addressed in a separate letter when
the revised plans are complete.

A plan for the remedial measure "Excavation Along East Ditch" was submitted
to your office on May 3. A preliminary meeting was held with the Boston & Maine
Railroad on May 25. A detailed plan will be submitted to the BMRR and the
Massachusetts Bay Transit Authority in July for approval to perform the work
outlined in the plan. Thi$ remedial measure should not proceed until the
Interceptor Well System is in operation:

A "Purchase Requisition" for cleaning and TV inspection of the in-plant
process sewer lines was initiated on May 5. A contract was issued to New
England Pipe Cleaning Company on May 7 for this work. An attempt was made to
conduct the cleaning and inspection program during the weekend of June 4-6 but
was delayed due to extreme]y heavy rainfall. The cleaning and inspection of the
in-plant sewer lines is now scheduled to be completed during the annual plant
shutdown (July 5-16, 1982). A plan for necessary repairs will be developed
after receipt and review of the results of the inspection program.



Mr. Hans Bonne
Page 2
July 2, 1982

A fourth remedial measure "Lagoon No. 2 Cleanout and Repair" is scheduled
for September, 1982. Dewatering of Lagoon No. 2 was initiated on May 8. It is
necessary to allow a period of drying to improve the handling of the sludge
within the lagoon. Replacement of the liner in Lagoon No. 2 is scheduled fur
June-July, 1983. :

I would also like to confirm our meeting scheduled for July 22 to review
the “"Hydrogeologic Investigation" Report as well as the progress on the remedial
measures. If there are any questions on the above, please contact me at
617/933-4240.

Sincerely,

OLIN CORPORATION

David R. Vaughn
Manager, Regional Environmental Affairs

DRV/vrp
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31 BAMES STREET, WILMINGTON, MA 01887

NORTHEAST REG;0?

October 20, 1982

0CT 22 1882
DEPT. OF ENVIRON:FNTYL.
IR

Wilmington, MA 01887
Dear Mr. Bruce:

Enclosed are a campleted "Notice of Intent” and "Envirommental Data Form”
for the proposed excavation of the East Ditch adjacent to the Olin-Wilmington
plant.

The project involves the removal of contaminated soil from an area approximately
three (3) feet wide and approximately 100 feet long at the edge of the ditch.
The soil will be replaced with crushed stone along this section of the ditch.
Approximately twenty (20) cubic yards of soil will be removed. --
This contaminated soil is the result of past activities at the Wilmington plant

prior to ownership by Olin. We have been working with the Massachusetts Division
of Water Pollution Control to develop remedial measures for this area. They have

approved the plan we developed.

We propose to perform this work in November. It is estimated it will require two
to six days to complete. A siltation barrier and an adsorbent boom will be utilized
to control silt or organic chemicals released during construction.

Wemﬂdwmmmmmadwwﬂofﬂdsmedmjectmm

implementation in November. If there are any questions, please contact me at 933-
4240.

Sincerely,

%/W%
Fonald J.
Plant Manager
RIM/bab
: DEQE - Woburm

E. Romano, Town of Wilmington
Hans Barme MDWPC

O L 1N C ORY ORATI! ON
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! ' . WEILANDS PRUJ <Liiu Aua
MA! CHUSETTS G.L. C. 131 s. 40 -~

NOTICE OF INTIENT

All parts of this form and the attached Envirommental Data Form shall be completed

under the pains and penalties of perjury. Incompleta filings may be rejected.

1.

2.

A,

3.

DATZ: 10/21/82
Conservation Commission of (City/Towm)s Wilmington

Notice is hereby given in accordance with the provisions of Massachusetts G.L.
c. 131, s. 40 that the proposed activity descrihed herein {s within the jurisdiction

of
(City/Town) _ Wilmington , st 51 Pames - . Street

Most recent recording at the Registry of Middlesex County , Book 317 ,
Plg! i: ) . ’
Certificate (1f registered)  not availablé .

The land on vhich the vork is proposed to be done is owned by:

NAME(s) Massachusetts Bay Transportation anpnpyes 50 High Street
AUTHOTITY Boston, MA 02110

The Applicant submitting this Notice is:

Olin Corporation )
HAME R. J. H:ggi:n : ADDRESS 51 Eames Street, Wilaington

TELEPRONE (617) 933-4240

(Optional)The following persomn 1is heﬁeby designated to represent the
applicant in matters arising hereunder:

Rame M. D. Townley Address 51 Easmes Street,-‘uhington

' Telephonc (617) 933-4240

Plans describing and defining the work, 1ncluded herewith and made a part hereof,
are titled and dated:

Olin Drawing No. D-P049-200, East Ditch Clean-up, Project Co_nstruction Site Plan and Prot

Idencical material has becn submitted ty certified mail aa hallm.
S copies to Conservation Commission .

Original to Conservation Commission . (Date) 10/20/82

Three copies to appropriate regional office of the Department of Eavirommenta
Quality Engineering (see map for regions and addresses). Dace 10/20/82

Northesast X Southeast Central Western

HORTHEAST REGIOMIL
Ieperiment of Frvirormentsl Quality Engineerving
Rox LO??., | aca



(form 4, cculinued)

-2
31

6. Has the required $25.00 f{ling fee, payable to the city or town, been included
vith the submission to the Conservation Commission? yeq

7. Has the Enviroumental Dau Form been completed and submitted with each copy? Yes

8. Has a locus map (84" x 11" copy of USGS topographic sheet with thc site marked) been
included with each copy? yes

9.
(A)Have all obtainable permits, variances, and appruvals required by local by-hv been
"obtained? }'3

(B)If they havg not been obtained, have they been applied for?
If yes, include with this No:ice of Inteat any information which has been submitted
vith such applications which is necessary to describe the effect of the proposed
ut:lvity on thl senvirooment.

10,
(A)Is the site of the proposed work subject to a wetland restriction order recorded
pursuant to G.L. e, 131, s. 40A, or G.L, c. 130, s. 105, by the Department of
Environmental Management? Yes X No Do oot know

(3)1s the site of the proposed work in, or within 100 feet of: a coastal duneN/A
coastal bank ; coastal beach : salt marsh { land under the ocean 3
a salt pond s anadromous/catadromous fish run ;+ do not know ?

11, Signature(s) of owner(s) of the land (if by agent or option holder, writtem authori-
,- zation must be attached) see attached letter of apporwal

12, What is the purpose of the proposed project?

To remove soil from the bank along the East Drainage D.:ltch and replace with
3 crushed stone. ;

13. .I HEREBY CERTIFY UNDER THE PAINS AND PENALTIES OF PERJURY THAT THE FORGOING NOTICE
OF INTENT AND ACCOMPANYINGC ENVIRONMENTAL DATA FORM ARE TRUE AND COMPLEIE.

Signagire of Applicant Date



nELAND FROTLCLION ACT
ENVIRONMENTAL DATA F M
1. All parts of this form are to be f£illed out by the applicant or his
agent under the provisions of G.L. C. 131 s. 40.

2. Where a section is not relevant to the application in question, the
words "Not Applicabla” should be entgred on the appropriate line.

NAME OF APPLICANT ’
Olin Corporation

~ ADDRESS OF APPLICANT .\ ...\ ciieee, Wilaington, MA 01887

HUNICIPALI‘I‘IES'WHERE ACTIVITY 1S PROPOSﬁJ AND NOTICE IS FILED
Wilmington ;

DESCRISTION OF PROPERTY INVOLVED IN
APPLICATION (including the dimensions
of any existing buildings, decks, marinas,

existing ces 1s) - :
Drainage ditch and adjoining bank along MBTA .railroad tracks

. DESRIP‘I;ION OF MODIFICATIONS PROPOSED
ON THE SITE, including grading, dredging.

removal of vegetation, etc. :
J('.ant-inaged soil Eill be removed from the bank along the East Ditch and will be

JLeplac crushed stone =

A. SOILS

1. United State:'Departmént of
Agriculture Soil Types (show on map)
Sandy type soil .

2. Permeability of soil on the site. (Dates of testing)
N/A

3. Rate of percolation of water through
the soil. (Dates of testing)

° R/A

B. SURFACE WATERS

1. Distance of site from nearest
surface water (Date-of measurement)

- Edge of drainage ditch




(Form 3, con't1nuea)

Oﬁ Snnt°n£1t‘eum¢f fmﬂ uilroad trnck and right of way and area north of
Eaumes Street bridge. .

: 3. Rate of runcff from the aite ’ .
: No change - sverage flow measured in t.he !alt Ditch at !aaes Street in 1981 wvas
OlS)@ﬁth.rmgeofaatoUEﬂ'G-D. . i
4.- Destination of runoff water
" Eagt Drainage Ditch flows to Halls Brook app"toxinatell 0.9 miles to sout.h

s. Chemica]. additives to runoff Run-off water during construction may contairs
wvater on the site small quantities of organic chemicalsdue to removal of

wwmwww

any floating organic material.
Ce. GRQU!ID COVER

1. l:xtent of e:d.sting'imperv:lous :

ground cover on the site
None

2. =xtent of proposed impervicus

ground cover on the site
None

3. Extent of .e:d.sting vegetative i .
cover on t:he site ' '
Minimal

4. ZEIxtent of proposed vegetative

caver on the sSite
None

D. TOPCGRAPHY

1. Maxzimom existing elevation on site 87.6'

@. Minioum existing elevaéion ocn site
77.08

3. Maximum proposed elevation of site
_Same 8.6’

4. mmm proposed elevation of site
7208’

S. Desu':lption of proposed change in !:opcqraphy
No change in topography
2. GIROUND WATER

1. Minimm 4
. water ttbfg tl): ?ﬂter ti.:e":el o?lgitcg site (at time of filing)

2. Maximm depth {o &
water table at \unte‘:'a I:Vrelu?]fi og site (at time of £iling)

- - - LA I
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WATER SUPPLY - 34

7.
" 1. .The source of the water to be provided to tne site
~ N/A e
2. The expected water requirements (g.p.d.) for the site
N/A
3. The uses to which water will be put
N/A
G. SEWAGE DISPOSAL
1. Sewage disposal system (description
an? loeaﬁion on the site, of system)
2. Expected content of the sewage
effluents. (human waste, pesticides,
detergents, oils, heavy metals.
other chemicals)
N/A
‘3. :cted daily volume of sewage .
4. SOLID WASTE

1. Estimated quantity of solid waste
‘to be developed on the site
20 cu. yds.

2. Method for dii?osal ot solid waste
- Off-site approved landfill -

3. Plans!for recycling of solid waste

None

Ce

BOAT YARDS, -DOCXS, MARINAS

1. Capacity of marina (number of
boats, running feet)

N/A

2. Description of docks and floats
(s}te. dimensions)
.NA .

3. Description of sewage pumpout .
facilities (type of waste disposal)
N/A

4. Description of fueling facilities

and fuel storage tanks
N/A




S, Description of fuel spill.prevention

measures and equipment
N/A

IMPACT OF PROPOSED ACTION APPLIED FOR ) ) .

l. !ff!ects on plant =§>ecies
(upland and marin

None

2. szfects on marine species (shellfish, finfish)
one

3. Effects on d:ainage and runoff
. None

" 4. Effects on siltation of surface waters

Resulting crushed stone surface will reduce potential for siltation A siltation
barrier Eﬁl be used during construction. - D —

S. Effects on groundwater quality
None

6. Effects on surface water quality
None

* ALTERNATIVES TO PROPOSED ACTION

l. Describe alternatives to the
requested action

None

2. Descride the benefits of the requested
action over the alternatives

N/A

Pocrt - Misaesdeatt Pxis5g2-92 | y
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MEMORANDUM_ NORTHEAST 3 EGION

TO: Dick Chalpin, DHW Jur e wE0r
Peter Dory, DWPC
Jerry Buzanoski, DWPC n,p* ;7 F e

Donovan Bowley, DEQE
Al Ferullo, MC Azt Dudol ynd

/Bob Cleary, DAQC y }',/, 4/

Rick Leighton, EPA

FROM: Madeline Snow, DEQE 5
DATE: June 30, 1980 //
RE: Field Trip--Stepan Chemica; Co., Wilmington, Y Environs

On June 25, 1980 I took a summer intern and another staff person
on a brief "tour" of the Aberjona River (Upper Mystic Lake Watershed). The
purpose of the field trip was to familiarize these two individuals with the
Watershed and to investigate some of the stormwater discharges as part of
our urban runoff project. -

We also walked both the east and west sides of Stepan Chemical
Company in Wilmington and I thought you might be interested in a few notes
of the trip. (Please refer to attached map.) Some of this information was
obtained from the aerial photographs taken under the Surface Impoundments
Assessment Program; a set of these are available at the DEQE Regional Office
in Woburn.

1. There still was a heavy chemical odor and a slick/sheen surface to
the water in the ditch running on the east side of the RR tracks
. along Raffi & Swanson Chemical Company (#1). This condition has
been noted by various people since May of 1979.

2. There was oil seeping from the shore on the west side of the RR
tracks parallel to the storage tanks of Stepan Chemical Company
(#2). Because the water level in the ditch was much lower than
on previous visits, it was very visible that the groufdd was
saturated with oil. This condition has also been reported by
various people.

From MDC records, Stepan has the following materials being stored
at the site. Please note that it is unclear as to which of these
storage tanks are the ones in question.



Memorandum From M. Snow
June 30, 1980

Page 2
MATERIAL BEING STORED Annual TYPE OF STORAGE Size of Con-

Thruput CONTAINER (tank, tainer (gals.)
(gals.) drum, etc.)

1. Formaldehyde 172,500 Tank 13,300

2. Nonyl phenol . 281,600 Tank 10,000

3. Dinonyl phenol © 30,500 Tank ’6,700

4. Ethyl hexoic acid 18,400 Tank 5,000

5. Dioctylphthlate 54,200 - Tank - 15,000

6. Process 0il 11,800 Tank 4,250

7. TNPP (Wytox 312) 50,000 Tank . 10,000

At the May 13, 1980 sampling run by DWPC a sample of the material was
collected and analyzed for oil and grease at the Lawrence Experiment Station.
The results were 1710 mg/l. No other analyses for this material were made.

3. The discharge from the Stepan north and south drainage ditches
was only flowing slightly (#3). The odor of chemicals was very
noticeable. With all the vegetation growth in the last month
the "path" of dead trees/bushes along the ditches on Stepan's
property is very noticeable.

4. On the west side of Stepan Chemical, off Jewell Drive, the
following was found: :

The paved portion of Jewell Drive ends south of Hardwick Chemi-
cal Corporation (#4). Following the unpaved portion of the road,
one comes upon a cul de sac in an undeveloped area (#5) with an
open manhole and pipe which discharges into a large ditch. The
water in the ditch was of an unnatural odor/color. Similarly,

on the other side of the cul de sac there is another manhole
(covered with wooden planking and weighted down with a stone)

and a pipe which discharges into a marshy area (#6).

These ditches, particularly the former, may be contrlbuting
sources to the overall pollution in the area. . .

It appears that the following should now be done in order to
complete the investigation of the area:

a. Field investigations of both JBF Scientific Corporation and
Hardwick Chemical Corporation. Aerial photographs reveal
what would appear to be a swimming pool on JBF Scientific's
property; this should be checked.



Memorandum From M. Snow
June 30, 1980
Page 3

- b. Field investigation of the cul de sac, roads, manholes,
discharge pipes, ditches and marshes.

c. Fleld investigation of comnection between the ditches near
Hardwick and Stepan's property.

d. Check on Raffi and Swanson's operation and Poly--
vinyl Chemical north of Raffi & Swanson.

e. Organic chemical analyses as warranted.

I hope this information is of assistance to you.

MS/ecw
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\ /1$ November 21, 1983
0lin Chemicals Group RE: Wilmington-Met. Boston/Northeast Region
51 Eames Street . 310 CMR 7.02 - Plans Approval
Wilmington, MA 01887 - Appl. No. MBR-82-IND-023

Reporting Requirements
Attention: Mr. Ronald J. McBrien MODIFIED INTERIM APPROVAL

Gentlemen:

The Metropolitan Boston/Northeast Region of the Department of Environmental
Quality Engineering is hereby revising the INTERIM ARPROVAL granted to the
01in Chemical Group on November 23, 1982 which permitted the burning of a waste
alcohol mixture with the following typical composition:

"50-60% Methanol, 25-30% Butanol, 2-10% Benzophenone, 2-10% Benzophenone
Hydrazone, 1-3% Water, 0 -0.5% Azone, and 0-2% Diphenyl Methanol."

The Department has reviewed the monthly laboratory analysés which the
0lin Chemicals Group has been submitting, and has decided that a revised typical
analysis is called for to better reflect the actual waste alcohol mixture being
burned. Accordingly, the third paragraph of the original INTERIM APPROVAL letter
is being deleted, and replaced with the following language:

"The waste alcohol mixture will contain no more than
30% water. The remaining constituents will be a
combination of the following alcohols: Methanol,
Butanol, Benzophenone, Benzophenone Hydrazone,Azone,
and Diphenyl Methanol.”

The Department is also in receipt of a second request to rescind the
requirement for an "independent laboratory analysis..."as stated in Proviso 6
of the original INTERI! APPROVAL letter. The Department has considered this
request, and is hereby superceding the original Proviso 6 with the following
langquage:

6. That a written monthly report including the results of
analyses performed by the Olin Chemicals Group be submitted
to this office. This report must also state the daily
quantity of waste alcohol mixture and the daily quantity
of No. 6 fuel o0il fired into the Unit Number 1 boiler.



Noverber 21, 1983
0lin Chemicals Group

Page Two

Also, every sixth report must include an independent
laboratory analysis of the waste alcohol mixture. All
of the laboratory analysés must provide sufficient
detailed information to confirm that the waste alcohol
mixture is in compliance with Proviso Number 4.

In addition, the following paragraph should be inserted after Proviso
Number 7:

"This INTERIM APPROVAL is in conformance with the
requirements of Regulation 310 CMR 30.356(4) in that
the waste alcohol mixture is not a hazardous material
when combusted in compliance with the terms of this
approval”.

Please be advised that the changes made by this letter are the only
modificationd to the original INTERIM APPROVAL dated November 23, 1982, and
that all other provisions and conditions of the original INTERIM APPROVAL
letter remain in effect.

Please contact Mr. Richard Chalpin, Deputy Regional Environmental
Engineer of my staff with questions concerning the Regulation 310 CMR 30.356(4),
or Mr. Michael J. Maher, Regional Air Quality Section Chief with
any questions concerning the other revisions contained in this letter.

Very truly yours,
- . ’ .
Y/ . ZteAL

«/St. Hilaire, P.E.
nvironmental Engineer

Regional
WJSH/ tm

cc: Board of Health
Fire Department
DAQC - Eng. Br.
0lin Corp., P.0. Box 248, Lower River Road, Charleston, TN 37310
Mr. Chalpin :
Mr. Maher
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Clin CHEMICALS

120 LONG RIDGE ROAD, STAMFORD, CONNECTICUT 06904

April 27, 1984

Ms. Nancy Wrenn N

Division of Hazardous Waste e

DEQE AR 2 I R N

One Winter Street ’

Boston, MA 02108 . .

Re: Revised Hazardous Waste Permit Application .
01in Corporation - Wilmington Plant DEPT. QU gy agamMmrTy
EPA 1.D. No. MAD001403104 o

Dear Ms. Wrenn:

Please find-attached revised Forms 1 and 3 for 0lin Corporation's Wilmington,
Massachusetts plant. Since the original submission on November 17, 1980, 0lin
Corporation has submitted two revisions to its RCRA Part A permit application.
The first was submitted on January 26, 1983 and in a letter dated March 17, 1983
from the USEPA it was indicated that the amendment had been incorporated into
our file. The second amendment was submitted on June 30, 1983 (copy attached)
requesting the removal of two 15,000-gallon storage tanks and is currently under
review. When the June 30, 1983 request is approved, the facility will have two
drum storage units and one storage tank unit remaining at the facility.

The purpose of today's request is to allow for the movement of the storage tank
to a diked area meeting the requirements of Mass. 310 CMR 30.694 for secondary
containment of above ground storage tanks. Due to space limitations, it is not
feasible to upgrade the current containment area to provide for 110% volume of
the tank as required in 310 CMR 30.694. Therefore, 0lin Corporation requests
that {ts Part A interim status application be revised as provided for in 310 CMR
30.099( which allows modification of interim status permits when such
modification does not constitute an increase in design capacity.,

We wish to also take this opportunity to make some clerical and administrative
revisions to our interim status permit. These include:

[tem X, A - Since the original submission, the plant has been issued an

Form 1
NPDES permit and the number is reflected in this section.

Form 1, Attachment 1, Existing Environmental Permits - This section has been
updated to reflect existing permit status.

IV, Line 6, Page 3 of 5 - The designation of storage of this material in S02,
tanks, has been removed. This designation should ‘have been removed when the
request to remove the two 15,000-gallon storage tanks was submitted on June 30,
1983. These storage tanks were never used for hazardous waste storage.

[ RIS
R
, .

O LI N C ORPORATION




Ms. Nancy Wrenn
Page 2
April 27, 1984

Form 3, Item IV, Line B8, Page 3 of 5 - The estimated annual quantity of this
material has been changed from 45 tons to 250 tons. The primary uses of this
material, by-product HC1, is for use as a feedstock in another production
process and neutralization of other waste streams at the facility. On occasions
when market demand for products is reduced, some of this material is neutralized
and discharged through our MDC-permitted treatment facility. Therefore, the
annual amount of this material can vary dramatically.

Form 3, Item V, Page 5 of 5 - The facility drawing has been revised to show the
new location of the bulk storage tank.

For your convenience, a complete Form 1 and Form 3 are being submitted to be
inserted 1into our file. This revised application supercedes all previous
submissions except to the extent that previous submissions established timely
compliance. )

We would appreciate your assistance in acting on this revision expeditiously as
we are prepared to move the tank to the upgraded containment area upon written
approval from your department. As always, your cooperation is appreciated and
should you have any questions concerning today's revisions, please do not
hesitate to contact Mr. J. W. 0'Grady at 615/336-4541.

Sincerely,

OLIN CORPORATION

F. A. Eakin -
Vice President G\W
Manufacturing & Engineering

FAE/JWO/vrp

cc: Mr. Jacob Edwards
Date Waste Programs
U. S. Environmental Protection Agency
Room 1903
J.F.K. Federal Building
Boston, Massachusetts 02203

323 New Boston Street
Woburn, MA (01801

Mes iy

o~
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Olin Corporation
Wilmington, Massachusetts Plant

MADO001403104

.FORM 1 - ATTACHMENT 1 (Revised 4/27/84)
1.c.: Forms 1 and 2C were submitted on May 5, 1982.
1.E.: Original Forms 1 and 3 were submitted on November 17, 1980.
X. Exisﬁné Environmental Permits

1. Letter of Approval to Operate Sanitary Landfill
dated January 9, 1975.

2. Industrial User Discharge Permit, Metropolitan
District Commission, Dated July 7, 1982.

3. Letter of Approval to Construct Gypsum Storage
Lagoon No. 1, dated July 16, 1971.

4. Letter of Approval to Construct Gypsum Storage
Lagoon No. 2, dated September 10, 1973.

5. Letters of Approval to Construct Bag Collection
Systems dated July 12, 1983 and July 18, 1974.

6. Letters of Approval to Construct and Operate an
Air Scrubber dated October 20, 1982 and July 28,
1983.
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" [1.] ENTAL PROTECTION AGENCY .
Q| o HAZA..OUS WASTE PERMIT APPLICATION ~ [orontD-NUMAER
\"E Consolidsted Permits Program FMADOO]“O310Q
RCRA {This informetion is required under Section 3005 of RCRA.) ]
[FOR OFFICIAL USE ONLY
APPLICATION| DATE RECEIVED COMMIENTS
APPROVED ¢ i

1I. FIRST OR REVISED APPLICATION R B : : . : k.
Place an ““X" in the appropriats box in A or B below llmrk one box onlyl to indicate whether this is the first spplication you sre submitting for your facility sx a
revised spplication. If this is your first spplication snd you aiready know your facility’s EPA 1.D. Number, or if this is s revised spplication, enter your fecility™s
EPA 1.D. Number in item | sbove.

A, FIRST APPLICATION (place an X'’ below end provide the appropriate dots)

D 1. EXISTING FACILITY (See instructions for definition of "cthu" focility, 2L.NMEW FACILITY (Complete item below)
w . Complate item below.) \ POR NEW FACILITIES
PROVIOE THE DATE
FOR EXISTING FACILITIES, PROVIDE THE DATE (yr., mo., & day) - e v
8 e = 2ALd CPERATION BEGAN OR THE DATE CONSTRUCTION COMMENCED A 'l‘ - '1?."6;‘2'&:“'"’%:',‘“'
] (use the boxes to the left) EXPECTED TO DEGIN

3 [T 28 7 n_Je I2__2¢ IL

. APPLICATICN (plaoce an "X’ below ond complate Item I above)

@: FACILITY HAS INTERIM STATUS [Ja. raciLITY HAS A RCRA PERMIT

k]

1II. PROCESSES — CODES AND DESIGN CAPACITIES

A. PROCESS CODE - Enmthooodofromthollnofpmuaeoduwowumbcnmibauchmtobowdnmhcility. Ten lines are provided for
entering codes. if more lines ars nesded, enter the codefs/ in the space provided. !f a process will be used that is not included in the list of codes beiow, than
duenbcthoprm(hcludmgmdmmcmm!y} in the spacs provided on the form {/tem /11-C).

8. PROCESS DESIGN CAPACITY = For sech code snterad in column A enter the capecity of the process.
1. AMOUNT — Enter the smount.
2. UNIT OF MEASURE - For sach smount entered in column B({1), enter the code from the list of unit messure codes below that describes the unit of

measure used. Only the units of measure that ars listed beiow shouid be used.

PRO- APPROPRIATE UNITS OF . PRO- APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS
PROCESS CODE _DESIGN CAPACITY PRQCESS (o{0]0]
Storage: Trestmen:
CONTAINER (barrel, drum, efc.) $01 GALLONS OR LITCRS TANK TO! GALLONS PER DAY OR
TANK $02 GALLONS OR LITERS LITERS PER DAY
WASTE PiL.E 803 CUSIC YARDS OR SURFACE IMPOUNDMENT T2 ° GALLONS PER DAY OR
CUBIC METERS LITERS PER DAY
BURFPACE IMPOUNDMENT 804 GALLONS OR LITERS INCINERATOR TO3 TONMS PER HOUR OR
METRIC TONS PER HOUR:
Dispossl: _ GALLONS PER HOUR OR
INJECTION WELL D78 GALLONS OR LITERS LITERS PER HOUR
LANDPFILL D80 ACRE-FEET (the volume thot oOTHER (Use for Joml. chemical, TO04 GALLONSPER DAY OR
would cover one acre (0 o thermal or diol .ﬁ tment LITERS PER DAY
depth of one foot) OR processes not occurring in tanks,
HECTARE-METER surface impoundments or inciner
LAND APPLICATION D8V ACRES OR HECTARES ators. Describe the processes in
OCEAN DISPOSAL. 082 GALLONS PER DAY OR . the spoce provided; Item III-C.)
LITERS PER DAY
SURPACK IMPOUNDMENT D83 GALLONS OR LITERS
UNIT OF ' UNIT OF ) UNIT OF
MEASURE MEASURE MEASURE
UNIT OF MEASURE '~ __CODE UNIT OF MEASURE CODE UNIT OF MEASURE CODE
GALLONS. . . ...t vi i nnnnnnn LITERSPERDAY . . . . ......... v ACRE-FEET. . .., ...... Taeennn A
LITERS . ... ..... . - TONSPERHMOUR . . .. ......... o HECTARE-METER. . ........... r
CUBIC YARDS . . . .. e . . METRIC TONS PER HOUR. . CeuW ACRES. . & . o vt v et eennaennnsn »
CUBIC METERS . . . ... .. - GALLONS PERHOURN . ... ...... = MECTARES . . .. ...oovenunnrn. o
GALLONS PER DAY LITERSPERMOUR . . . .. ....... ™

EXAMPLE FOR COMPLETING ITEM I (shown in Ilm numbers X-1 and X-2 below): A facility has two storage tanks, one tank can hold 200 gellons and the
other can hoid 400 gellons. The facility siso has sn incinerator that can burn up to 20 gsllons per hour.

C pur LTI\ NN VNN NN

y

5 A, PRSO- B. PROCESS DESIGN CAPACITY roR u A.PRO B. PROCESS DESIGN CAPACITY roR
CES CESS
o 2. UNIT 2, UNIT
wg| CODE . AMOUNT or mea{OFFICIAL], Q| copE . AMOUNT oF mEa.|OFFICIA
CE iy ) sums | owey |23[iem i wee | ower
az] ¢ code) az| ¢ ve} . code)
e hd 28 119 - n - 14 - L] ) 19 hd 3? (] 29
X-1S(0|2 600 G 5
X-37T|0 20 E 6
I [s{0f1 17, 390 C 7 r
2|s|of2 10,310 G 8
3 ' 9
4 - 10
e - D 27 T' O - 17 16 - 0] 1y - 2 m n

EPA Form 3510-3 (6-80) Revnsed 4/27/84 PAGE | OF 5 CONTINUE ON REVER
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Continued trom page 2. ~
. NOTE: Photocooy this page before completing’ v have more than 26 westes io list Form Approved OMB Ne. 153-S80004
EPA 1.D. SUMBER (enter from page 1) ’ \ FOR OFFICIAL USE ONLY %
Y »1Al € 3 [3
wiMIA|ID{O!0{1|8]013]1/08 1\ W DUP 2y DUP
T1 2 - Ve [s4 Ve v ]2 - () K1 K 2 - (1)
(V. DESCRIPTION OF HAZARDOUS WASTES (continued,
A. EPA C.uNIT D. PROCESSES
W  |HAZARD.| B. ESTIMATED ANNUAL [OFMea
Zo WASTENO| QUANTITY OF WASTE fenter 1. PROCESS CODES - 2. PROCESS DESCRIPTION
32 | fenter code) ‘ code) (enter) (if @ cods is not entered in D(1))
2z z anl ] = .n.,ﬁ.z_n.hn_,n.,_,m
! Plijols 250 P 01
L T 1 T 1 T T
2 lulof2(8]- 5000 Pl 501
3 ul1]5]4 1000 Pi S01 '
L L] 1 | 1 T 1 T
4 Ip|ojo(s} 9 T SO01
LA | R T 1 L
5 [piojof1 15 T! 501
) T ¥ 1 T T ] L]
6 IDlojol1| - 13 T| 501
1 T T T T T T
7 lulof2 8i Included with above
1 T 1 1 T T T T
8 ID{ol0}2 250 T: S02|(To1
1 1 ] T T 1 T T
9 m|olo]1 6700 P| 501
T 1 T T T T T T
10
T 1 LI | T T | B
11
| ) T L 1 L] ¥ L]
12
1 L T ¥ T T T T
13
T LR T T L
14
L 1 Rl 1 1 ¥ i ]
15
1 1 1§ T T T T
16
T 1 T ¥ ' T L ¥ 1
17 !
T L T 1 L] T |
18
) | ) L ¥ 1 i T 1]
19
T 1 IR { L T T
20
T 1] L 1 ¥ T 1
21 ;
T 1 1 T 1 T 7T
22 '
T 7 1 T T T T
23
L T T 1 T 1 T
24
B 1L 1 T T T
25
26 =TT T T T T—T
o - celz? - - 38 1¢ 2y - 2922 - i»fay - 3y [2y - 20
EPA Form 3510-3 6-80) Revised 4/27/84 CONTINUE ON REVER:
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\Illn CHEMICALS GROUP

120 LONG RIDGE ROAD, STAMFORD, CT 06904

WILLIAM A. OPPOLD

Senjor Viee President
Manufaciuring and Eagineering

June 30, 1983

Mr. William Cass, Director

Division of Hazardous Waste

Department of Environmental
Quality Engineering

Commonwealth of Massachusetts

One Winter Street

Boston, MA 02108

Re: Revised Hazardous Waste Permit Application
01in Corporation-Wilmington Plant
EPA 1.D. No. MADO01403104

Dear Mr. Cass:

On November 17, 1980, 0lin Corporation submitted a RCRA permit application,
(i.e., Forms 1 and 3) for its Wilmington, Massachusetts plant. This original
submission was revised on January-26, 1983. Today, we are revising our
application in order to remove two 15,000-gallon storage tanks. These tanks
were included in our original submission to store RCRA hazardous wastes.
However, these tanks were never used for the storage of hazardous wastes and the
need to keep these tanks available for hazardous wastes storage no longer
exists. Form 3, Part III, A and B, Page 1 of 5, has been revised to delete 502,
30,000 G,. Also on Page 5 of 5, we have removed the 30,000-galion bulk storage
area shown in the northern corner of the property. For convenience, an entire
Form 3 is being submitted and should be inserted in our file. This revised
application supercedes all previous submissions except to the extent that
previous submissions establish timely compliance.

Thank you for your assistance in this matter and if there are any questions
concerning the above changes, please contact Mr. J. W. 0'Grady at 615/336-4541,

Sincerely,

WAD/JWO/vrp H e TI0IRD

cc: U. S. Environmental Protection Agency
Region 1
Permits Branch
P. 0. Box 8748
Boston, MA 02114
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Form Approved OMB No. 158-S80004

ZPA 1.D. NUMBER fenter from page 1) \ rom OFFICIAL USE .iLY —‘
9 al & _'_‘ iJ [
fwiMla|p{o]j0(1]4]0]|3[1]0]4 ] -\ W DUP z_DUP\
V. DESCRIPTION OF HAZARDQUS WASTES (conninued) Zim.
A.EPA c.uMIT D. PROCESSES
w |HAZARD.| B. ESTIMATED ANNUAL [OF NS . moc eTron
§g “:'SJE‘:S QUANTITY OF WASTE L?d':;' |.rnoa:r.s"coo mx.":do‘ :::‘o.?mc“hm“)
A1 . ¥Te .L’T;_'L_IL,;I."_[.I_‘._.I.H-' - O
1 ipl1fo]s 250 Pl [so1l i
] ] T ] T ) S
2 (ylol2{s| 5000 Pl Iso1
T .1 T T T T T T
3 lul1{sl4! 1000 Pl so1
IR L T [ ] [ 11 L]
4 Iplolols 9 Tl Iso1
LB T T T 1 L
5 ipjojo1 15 | lso1
13 1 | R ) 1 L2 T L
Dlo|o]1 13 T| (S02(s 01
1 1 4 T N S 4 Y
ulof2|s 'Included with aboye
T 1 T T T T T
8 Ipfolo|2 45 T{ [so2lro1
T ] T T B | S|
9 IMlofol1| 6700 Pl Iso1
L1 | 1 ¥ LI ¥ T
10
1 4 T L] | B T L] L] L
11
- | B 1 Re I B L]
12
| L T T AL L] T
13
1 1 L] L T T ¥ T
14
| L] L | LB 1 4 ¥
15
T ] T 1] SRR L B
16
T 1 LIE 8 T T
17 _
LI T T I T
18
LB 1 1§ LR ¥ |
19
1 4 L] | L v F 1 1 4
20
T ¥ | L L L)
21
| R 1 T T I T 7T
22
L T T T T T
23
L] T ] L] ) 1 | 1]
24
1 1 | R ) i
25
,,6 L] T 1§ ¥ 1 { L
23 - jal 37 L A1) ? (13 pil 37 - 10 17 39 2 d F il

EPA Form 3510-3 (6-80)
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P.case Pr.iv: Of 1y D& "N trie UNSNaces areas Only

(fiti—in areas are sOMCed for elite tyoe, i.¢., 12 characters/inch). Form Approved OMB No. IS&SM

FORM | - . U.P" "NVIRONMENTAL PROTECTION AGENCY .

23 HAZAI DJUS WASTE PERMIT APPLICATION
\.’ Consolidated Permits Program

RCAA m-u mrornuuon is required under Section Jou of RCRA.)
FOR OFFICIAL USE ONLY g 12 , A e n e TR T AT LT A
APPLICATION] DATE RECEIVED COMMENTS

APPROVYED r.m doyl

3 36 hd
II. FIRST OR REVISED APPLICATION
Place an “'X*' in the appropriate box in A or 8 below /mark one box anly) 10 indicate whether this is the first apolication you are submitting for your facility or
revised application. If this is your first application and you siready know your facility’s EPA 1.D. Number, or if this is a revised spplication, enter your tacility
EPA 1.D. Number in Item | above.
A. FIRST APPLICATION (place an "X delow and provids the sppropriate date)

D 1. EXISTING FACILITY (See instructions for definition of “exiating"’ fecility. CJ"N"V FACILITY (Complete (tem delow.)
" Compilete item below.) . FOR NEW FACILITI

ﬂml\\-‘«'k"("i‘; R R I R fAdee it L) 46‘»’“‘5‘» "“‘";af“\v-".r‘ﬂ—, E2D by 3

FOR EXISTING FACILITIES, PROVIOE THE DATE (yr., mo., & dey) - -
s = 2274 OPERATION SEGAN OR THE DATE CONSTRUCTION COMMENCED - =2 22 Q,’.'é;“"“.‘::‘"’{,g':'
8 - (use the boxes to the ieft) 1 EXPECTED TO BEGI
N [ 7 2 L1722 _2¢ r..18
N 'QTS AP CATI OGN (place an ~ X' beiow ond complate ltem | above)
[3- FACILITY HAS INTERIM STATUS a. racitity HAS A RERA PERMIT
kil

111, PROCESSES CODES AND DESIGN CAPACITIES

A.mousscoo:-eﬂmmumfmmlmmpmemummtmmmmtouuunmomnw Ten lines are provided for
sntering codes. 1 moré lines are needed, enter the code(s) in the space provided, If 8 process will be used that is not included in the list of codes below, the
dwnb.ﬁnmhmludmﬂuﬁumcmdlwinmmwwﬁdmmfonnllmlll-w

B. PROCESS DESIGN CAPACITY ~ ForndwodnonundmedmAmmmap.dwdmm A
1. AMOUNT - Entsr the smount. .
2. UNIT OF MEASURE - Forudumoomonundineolunma(ﬂ snter the code from the list of unit messure codes heiow that describes the unit of
messure used. Onlthunincfnnuunthnmlmndbdwd\ouubowd

PRO- . APPROPRIATE UNITS OF PRO- APPhOPRtATE UNITS OF
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS
PROCESS CODE DESIGN CAPACITY PROCESS CODE DESIGN CAPACITY
CONTAINER (darrel, drum, ¢tc.) 301 GALLONS OR LITERS TANK TO1 GALLONS PER DAY OR
TANK 302 GALLONS OR LITERS LITERS PER DAY
WASTE PILE 303 CUBIC YARDS OR SURFACE IMPOUNOMENT T02 GALLONS PER DAY OR
CUBIC METERS LITERS PER DAY
SURFACE IMPOUNDMENT 304 GALLONS OR LITERS INCINERATOR T3 TONS PER HOUR OR
_ METRIC TONS PER HOUR)
Dispossl: - GALLONS PER HOUR OR
INJRCTION WELL D79 GALLONS OR LITE LITERS PER HOUR
LANDPILL Dse Acnt-rlrr (the -olum thet OTHER ruu for sicsl, chamical, T04 GALLONS PER DAY OR
ould cover one ecre to @ thermal or .&J tment LITERS PER DAY
dcpth of one foot) OR processes noc occurring in tenks,
HECTARE-METER surfoce imp m&umuoﬂnchuﬁ
LAND APPLICATION D8t ACRES ORN MECTARES store. Duernn
OCEANMN DISPOSAL D82 GALLONS PER DAY OR * the spoce pmldcd lmn IH-C.)
LITERS PER DAY
SURFACE IMPOUNDMENT D83 GALLONS OR LITERS
UNIT OF UNIT OF UNIT O
MEASURE MEASURE MEASUR
UNIT OF MEASURE CODE NIT OF MEASURE co UNIT OF MEASURE CODE
GALLONS. . ... ...t c00:0...08 LITERSPERDAY . . ... ... - ACRE-FEET. . . . . .. .covasse.. A
LITEAS . . ... . 0t ctensoasrch TONSPER MOUR , . . ... 0......0 L MECTARE-METER. . . ..cc.::...F
CUBICYARDS . . .. .....c000...Y METRIC TONSPERHOUR. . .. .,...W ACRES. . . . .t oerccrecrsoser
CUBICMETERS . .............C GALLONSPER MOUR . . ........E HECTARES . . . «..ocoorvvves @
GALLONS PER DAY . . .. .. .. v LITERSPER HOUR . . . .. s cbv oo o W .
EXAMPLE FOR COMPLETING rrzu lll {shown in line numbers X-1 and X-2 below): A fecility has two storege tanks, one tank can hoid 200 gsilons snd th

other can hold 400 gsiions. The facility aiso has sn incinerstor thet can burn up to 20 gellons per hour.

g our TN NN LN L N VNNV AN N NRNNANY

xa.PRO- B. PROCESS DESIGN CAPACITY zla.PR B. PROCESS DESIGN CAPACITY
L8l gaas suntlorriciac) B SE83 3,90 lorric
b1 1. AMOUNT 1 us wWg 1. AMOUNT phelag UsE
iy ew i A el i | o
1 ety s . CRIT KT ) AL e (B2
x-1s]o]2 600 . o} 5 X
L
x-37]0|3 20 E 6
isfoli| 17,290 G 7
21slol2| 10,310 G 8
3 9
4 10
" - e X - [ d i) % - 1 4 - sr ] re - Fad -m e

EPA Enrw 7817 '8 A -~ - - ] A TIars e me D e



